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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE 
VICTIM OF ELECTRICAL SHOCK 


DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL 


IF POSSIBLE, TURN OFF THE ELECTRICAL POWER 


IF YOU CANNOT TURN OFF THE ELECTRICAL 
POWER, PULL, PUSH, OR LIFT THE PERSON TO 
SAFETY USING A WOODEN POLE OR A ROPE OR 
SOME OTHER INSULATING MATERIAL 


SEND FOR HELP AS SOON AS POSSIBLE 


AFTER THE INJURED PERSON IS FREE OF 
CONTACT WITH THE SOURCE OF ELECTRICAL 
SHOCK, MOVE THE PERSON A SHORT DISTANCE 
AWAY AND IMMEDIATELY START ARTIFICIAL 
RESUSCITATION 
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WARNING 


WARNING 


HIGH VOLTAGE 


IS USED IN THE OPERATION OF THIS EQUIPMENT 


DEATH ON CONTACT 


MAY RESULT IF PERSONNEL FAIL TO OBSERVE SAFETY PRECAUTIONS 


Never work on electronic equipment unless there is another person nearby 
who is familiar with the operation and hazards of the equipment and who is 
competent in administering first aid. When the technician is aided by 
Operators, he must warn them about dangerous areas. 


Whenever possible, the power supply to the equipment must be shut off 
before beginning work on the equipment. Take particular care to ground every 
capacitor likely to hold a dangerous potential. When working inside the equip- 
ment, after the power has been turned off, always ground every part before 
touching it. 


Be careful not to contact high-voltage connections of 115 volt ac input con- 
nections when installing or operating this equipment. 


Whenever the nature of the operation permits, keep one hand away from the 
equipment to reduce the hazard of current flowing through vital organs of the 
body. 


WARNING Do not be misled by the term “low voltage”. Potentials as low as 
50 volts may cause death under adverse conditions. 


For Artificial Respiration, refer to FM 21-11. 
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WARNING 
HIGH VOLTAGE 
is used in this equipment. 
DEATH ON CONTACT 
MAY RESULT IF SAFETY PRECAUTIONS 
ARE NOT OBSERVED. 
Remove all rings, watches and jewelry before turning power on. 


Make certain you are not grounded when working inside the equipment with power turned 
on. Do not attempt internal service or adjustment unless another person is present who 
is capable of rendering first aid and resuscitation. A periodic review of safety precau- 
tions in TB 385-4, Safety Precautions for Maintenance of Electrical/Electronic 

Equipment, is recommended. 


WARNING 
TRICHLOROTRIFLUOROETHANE 


Fumes of TRICHLOROTRIFLUOROETHANE are poisonous. Provide adequate ventilation 
whenever you use TRICHLOROTRIFLUOROETHANE. Do not use solvent near heat or open 
flame. TRICHLOROTRIFLUOROETHANE will not burn, but heat changes the gas into 
poisonous, irritating fumes. DO NOT breathe the fumes or vapors. TRICHLORO- 
TRIFLUOROETHANE dissolves natural skin oils. DO NOT get the solvent on your skin. 
Use gloves, sleeves, and an apron which the solvent cannot penetrate. If the solvent is 
taken internally, consult a physician immediately. 


C/(D blank) 
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Maintenance Manual 
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RECEIVERS, RADIO R-442/VRC 
AND R-442A/VRC (NSN 5820-00-892-0624) 


REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS 


You can help improve this manual. If you find any mistakes or if you know of a way to 
improve the procedures, please let us know. Mail your letter, DA Form 2028 
(Recommended Changes to Publications and Blank Forms), or DA Form 2028-2 located 


in the back of this manual direct to: Commander, US Army Communications-Electronics 
Command and Fort Monmouth, ATTN: DRSEL-ME-MP, Fort Monmouth, New Jersey 
07703. For Navy, mail comments to the Commander, Naval Electronics Systems 
Command, ATTN: ELEX 8122, Washington, DC 20360. In either case, a reply will be 


furnished direct to you. 
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HOW TO USE THIS MANUAL 


This manual is designed to help you maintain the Receiver, Radio R-442(*)/VRC used in the AN/VRC- 
12 series radio sets. 


The table of contents on the front cover is provided for quick reference to important information. 
There is also an alphabetical index in the back of the book to help locate specific information. 


Measurements in this manual are given in both US standard and metric units. 


Read all preliminary information found at the beginning of each procedure. It contains important 
directions which must be followed to perform the task correctly. 


Warning pages are located in the front of this manual. You should learn the warnings before doing 
maintenance on the equipment. 


Paragraphs in this manual are numbered by chapter and order of appearance within a chapter. A 
subject index appears at the beginning of each chapter, breaking the chapter into sections. A more 
specific subject index is located at the beginning of each section to help you find the exact 
paragraph you are looking for. 


There are three chapters covering direct support performance tests, troubleshooting, and alinement 
procedures. Each chapter shows how to perform these tasks using a different set of test equipment; 
that is: 


1. Chapter 3 contains performance and troubleshooting procedures, using Maintenance 
Kit MK-1978/VRC and discrete test equipment (TMDE). 

2. Chapter 4 contains performance and troubleshooting procedures, using Test Set 
AN/GRM-114A. 


3. Chapter 5 contains performance and troubleshooting procedures, using Test Cable No. 1 
and discrete test equipment (TMDE). 
The procedures you follow will depend upon the test equipment at your disposal. 


For repair parts and tools required to support direct support and general support maintenance, refer 


to TM 11-5820-401-34P-3. 


TM 11-5820-401-34-3/0967-LP-432-3060. 
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CHAPTER 1 
INTRODUCTION 
Subject Section Page 
General! IfOrNallon aidiricsticcidiee eadienandecmsarentannngaoreanima Macuads Grn damakrarntmdnedneieun | 
Equioment: DesciptiOn aie Data r3s.ncunecawetern omer sinanae oxnnskaeia¥ oxtnonvndienncawounavene I 
PrincibleS Ol ODSTANON x cntisvannetdenntncrninsleiginaa cantatas tenn iawn tagistatauievrisidenmmubninnt HT 


OVERVIEW 
This chapter will familiarize you with Receivers, Radio R-442/VRC and R-442A/VRC. It contains 


general information about the equipment, references to pertinent forms and publications, equipment 
specifications, and principles of operation. 


Section | GENERAL INFORMATION 


Subject Para Page 
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Consolidated Index of Army Publications and Blank Forms............0.. cc cceeee cence nee eee eeas 
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Reporting Equipment Improvement Recommendations (EIR)............ 0.0 cece eee eee 
Destruction of Army Electronics Materiel to Prevent 
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Nomenclature Cross. Reference List........ 0.0.0 cc cece cece cere cence ence eee eee te eee eee en tees [1-7] 
1-1. SCOPE. 


Type of Manual: Direct support and general support maintenance manual, 


Equipment Names and Model Numbers: Receivers, Radio R-442/VRC and R-442A/VRC, part of 
Radio Sets AN/VRC-12, AN/VRC-44, AN/VRC-47, and AN/VRC-48. 


Purpose of Equipment: To provide short-range, frequency-modulated (fm) reception on the 
30.00- to 75.95-MHZ frequency range. 


1-2. CONSOLIDATED INDEX OF ARMY PUBLICATIONS AND BLANK FORMS. 


Refer to the latest issue of DA Pam 310-1 to determine whether there are new editions, changes, or 
additional publications pertaining to the equipment. 
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1-3. MAINTENANCE FORMS, RECORDS, AND REPORTS. 


REPORTS OF MAINTENANCE AND UNSATISFACTORY EQUIPMENT 


Department of the Army forms and procedures used for equipment maintenance and status will be 
those prescribed in DA PAM 738-750, the Army Maintenance Management Update. 


Navy personnel will report maintenance performed utilizing the Maintenance Data Collection 
Subsystem (MDCS) IAW OPNAVINST 4790.2, Vol 3 and unsatisfactory material/conditions (UR 
submissions) IAW OPNAVINST 4790.2, Vol 2, chapter 17. 


REPORT OF PACKAGING AND HANDLING DEFICIENCIES 


Fill out and forward SF 364 (Report of Discrepancy (ROD)) as prescribed by AR 735-11-2/DLAR 
4140.55/NAVMATINST 4355.73A/AFR 400-54/MCO 4430.3F. 


DISCREPANCY IN SHIPMENT REPORT (DISREP) (SF 361) 


Fill out and forward Discrepancy in Shipment Report (DISREP) (SF 361) as prescribed in AR 55- 
38/NAVSUPINST 4610.33C/AFR-75-18/MCO P4610.19D/DLAR 4500.15. 


1-4. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR). 


If your AN/VRC-12 series of radio sets needs improvement, let us know. Send us an EIR. You, the 
user, are the only one who can tell us what you don’t like about your equipment. Let us know why you 
don’t like the design. Put it on SF 368 (Quality Deficiency Report). Mail it to: Commander, US Army 
Communications-Electronics Command and Fort Monmouth, ATTN: DRSEL-ME-MP, Fort 

Monmouth, New Jersey, 07703. We'll send you a reply. 


Navy personnel are encouraged to submit EIR through their local Beneficial Suggestion Program. 
1-5. DESTRUCTION OF ARMY ELECTRONICS MATERIEL TO PREVENT ENEMY USE. 


Destruction of Army electronics materiel to prevent enemy use shall be in accordance with 
TM 750-244-2. 


1-6. ADMINISTRATIVE STORAGE. 
Preventive maintenance, in accordance with PMCS charts, will be performed prior to administrative 
storage of equipment issued to and used by Army activities. When removing the equipment from 


administrative storage, the PMCS shall be performed to insure operational readiness. Refer to 


(TM _11-5820-401 -20-1 and|TM 11-5820 -401-20-2 for PMCS. 
Administrative storage of equipment shall be done in accordance with TM 740-90-1. 


Repacking of equipment for storage on shipment is covered in TM 11-5820-401-20-1 and 
TM_11-5820-401-20-2. 
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1-7. NOMENCLATURE CROSS-REFERENCE LIST. 


NOTE 


When (*) follows equipment nomenclature, all models are represented. R-442(*)/VRC, 
for example, covers both Receivers, Radio R-442/VRC and R-442A/VRC. 


This list contains common names used throughout this manual in place of official nomenclature. 


Common Name Official Nomenclature 


AN/VRC-12 series radio sets AN/VRC-12, AN/VRC-43, AN/VRC-44, 
AN/VRC-45, AN/VRC-46, AN/VRC-47, 
AN/VRC-48, and AN/VRC-49 


frequency counter Frequency Counter AN/USM-207 
handset Handset H-250/U 

loudspeaker or speaker Loudspeaker LS-454/U 
microphone Microphone Dynamic M-80/U 
port jack or connector 

receiver Receiver, Radio R.442(*)/VRC 
T-connector Adapter UG-274/U 

wattmeter Wattmeter AN/URM-120 


Section Il EQUIPMENT DESCRIPTION AND DATA 


Subject Para Page 
STAN wig sig pine a gd ees eo see ea Gece eens [1-8] 
Equipment Characteristics, Capabilities, and Features ............. 0.00 ccc eee cnet eee eee 
EGQUINMCIE DATA: %s. xscasiycacternnnisderainibinrdndsetonin iadvinresnini ety ivubatabidsesinnelee iy tubbewin ess dhuicbbeabeieabulniaxiubia -101 
Differences Between Models/Silicon Versions ............0 ccc cece eee eee eee tenes 1-11 
oalely, Gare, and (Handling 1.85.0 <ocves 60sn cn ak OGaws ceee hes Gerard ahda dn ews Shes 1-12 
1-8. GENERAL. 


This section contains overall information about the R-442(*)/VRC. It includes references to publica- 
tions that provide detailed equipment description and data, coverage of major differences between 
models, and a summary of warnings, cautions, and general handling procedures. 


1-9. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES. 


Equipment characteristics, capabilities, and features of the R-442(*)/VRC are found in TM 11-5820- 
401-20-1 and_TM 11-5820-401-20-2. 
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1-10. EQUIPMENT DATA. 
The following publications cover R-442(*)/VRC equipment data: 


1./TM 11-5820 -401-10-1 
2./TM 11-5820-401 -10-2 
3.TM 11-5820-401 -20-1 
4. 


1-11. DIFFERENCES BETWEEN MODELS/SILICON VERSIONS. 


This paragraph contains information covering redesigned R-442(*)/VRC modules using silicon 
semiconductors in lieu of germanium devices. For details of model differences affecting operation 
(controls, pushbutton tuning, etc) refer to| TM 11-5820-401-10-1. 


Silicon modules are considered to be throw away items, however all silicon modules replaced shall be 
returned to depot for final disposition. 


MODULES CONTAINING SILICON SEMICONDUCTORS 

Modules equipped with silicon semiconductors are identified by the suffix letter A. For example, 
A5200A denotes a silicon version squelch amplifier. The A5200 is the germanium version of the same 
module. 


It is possible that radios in field use might be equipped with a combination of germanium and silicon 
modules. 


Receiver Silicon Modules 


A1400A mixer assembly A3500A CRS limiter 

A1500A local oscillator A3600A CRS hunt discriminator 
A1600A tuner power supply A3700A CRS phase discriminator 
A2000A CRS oscillators A4100A first and second IF amps 
A2100A voltage regulator A4200A IF amps and limiter 
A3100A CRS harmonic generator A4300A audio and squelch preamp 
A3200A CRS balanced mixer A5100A audio amplifier 

A3300A CRS second mixer A5200A squelch amplifier 

A3400A CRS first and second IF amps A5300A squelch filter 


INTERCHANGEABILITY OF MODULES 
Germanium and silicon modules may be used together in the same radio with the following exceptions. 
Squelch Amplifier A5200(*) and Squelch Filter A5300(*) 


The germanium version of the squelch amplifier must not be used with the silicon version of the 
squelch filter, nor can the silicon squelch amplifier be used with the germanium squelch filter. 


Any individual radio must be equipped with either an A5200 and A5300 or an A5200A and A5300A in 
matched pairs. 


ALINEMENT DIFFERENCES 


With the following exceptions, there is no difference in germanium and silicon version alinement 
procedures. 
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1-11. DIFFERENCES BETWEEN MODELS/SILICON VERSIONS. (CONT) 
IF Amplifiers A4200(*) and Audio/Squelch Preamp A4300(*) 


The A4200A uses an integrated circuit quadrature-type fm demodulator in place of the Travis-type dis- 
criminator used in the A4200. Therefore, only one coil (L4202) requires peaking, and no dc offset 
voltage is present at TP4003. Since the A4200A demodulator’s output is only 53 millivolts minimum 
compared to 100 millivolts minimum for the germanium version, readjustment of the Squelch Pre- 
amplifier A4300(*) is necessary when an A4200A is used to replace an A4200. 


Squelch Amplifier A5200(*) and Squelch Filter A5300(*) 


The silicon versions of these two modules differ from the germanium versions in operating levels and 
ac feedback. An integrated circuit dual differential amplifier is used as a squelch amplifier, tone 
detector, and voltage comparator. 


A separate relay driver circuit is provided to operate K5002, eliminating this relay’s effect on squelch 
adjustment with temperature changes and age. 


The amplifier gain between TP5012 and TP5008 is minimal, but independent of the frequency setting of 
A5300A. Therefore, offsetting the squelch filter to achieve the required gain is not required. 


1-12. SAFETY, CARE, AND HANDLING. 
WARNING 


High voltage is used in this equipment. Death on contact may result if safety precautions 
are not observed. 


Remove all rings, watches and jewelry before turning power on. 


Make certain you are not grounded when working inside the equipment with power turned 
on. Do not attempt internal service or adjustment unless another person is present who 
is capable of rendering first aid and resuscitation. A periodic review of safety precau- 
tions in TB 385-4, Safety Precautions for Maintenance of Electrical/Electronic 

Equipment, is recommended. 


Fumes of TRICHLOROTRIFLUOROETHAN E are poisonous. Provide adequate ventilation 
whenever you use TRICHLOROTRIFLUOROETHAN E. Do not use solvent near heat or open 
flame. TRICHLOROTRIFLUOROETHAN E will not burn, but heat changes the gas into 
poisonous, irritating fumes. DO NOT breathe the fumes or vapors. TRICHLOROTRI- 
FLUOROETHANE dissolves natural skin oils. DO NOT get the solvent on your skin. Use 
gloves, sleeves, and an apron which the solvent cannot penetrate. If the solvent is taken 
internally, consult a physician immediately. 
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1-13. GENERAL. 


This section contains information covering principles of operation of the major electronic assembles 
of R-442/VRC. The material is presented in functional block diagram format, with supporting text 
which explains the operation of each electronic module in the radio. 


Details pertaining to the operation of most individual components in each module are not discussed in 
this section. Instead, the text is intended to explain the overall effect each module has on an incoming 
signal, and how the module contributes to the operation of the radio. individual circuit details can be 
found in the foldouts in the back of this manual. 


At the DS/GS level of maintenance, electronic components within radio modules are not replaced. 
Because of this maintenance approach, this section generally does not discuss the performance of 
specific circuits and components such as diodes, transistors, etc. In fact, it is not necessary to 
understand how the circuits in a module operate to effectively troubleshoot or aline it. However, it is 
very important to know what a module actually does in order to perform signal checks attest points for 
the purpose obtesting, troubleshooting, or alining the module. 


1-14. RECEIVER SIGNAL PATH. 


A system block diagram showing receiver signal flow can be found in_FO-19@ in the back of this manual. 
Refer to the foldout while reading the text in this paragraph. 


Frequency-modulated rf signals are applied to the antenna tuning and protection circuits in the A1100 


module (1) of the receiver's vhf section. The A1100 module passes signals of the frequency to which 
the receiver is tuned, and rejects another frequencies. 
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1-14. RECEIVER SIGNAL PATH. (CONT) 


Very low amplitude rf is applied to the first rf Amplifier A1200 module (2) which provides the first stage 
of amplification. A second stage of amplification is provided by the second rf Amplifier A1300 
module (3). 


Amplified rf is then applied to the Mixer A1400 module (4), where the signals are heterodyned 
(mixed) with the output of the local oscillator (5) in the A1500 module. For all MC-TUNE-KC settings 
in the (A) band range, the local oscillator runs exactly 11.5 MHz above.the frequency to which the 
receiver A1100 module (1) is tuned. For all MC-TUNE-KC settings in the band range, the local 
oscillator runs exactly 11.5 MHz below the receiver's tuned frequency. 


The A1400 module (4) produces sum and difference frequencies as a result of the mixing process. All 
frequencies, except the 11.5-MHz intermediate frequency, are rejected by the 11.5-MHz Crystal 
Filter FL4001 (6). 


The intermediate frequency (if) is amplified by the first and second IF Amplifier A4100 module (7), 
filtered by FL4002 (8) to eliminate any unwanted frequencies, and further amplified by the third and 
fourth IF amplifiers in the A4200 module (9). 


In the fifth IF Amplifier and Limiter A4200 (10), the 11.5-MHz rf is again amplified and if noise spikes 
are clipped. The limiter clips noise, that is, excessive amplitude, from the if to prevent distortion in 
the demodulated audio output of the Travis-type discriminator. Both positive and negative spikes are 
clipped, keeping the if amplitude constant. Several if amplification stages are used to insure that the 
signals applied to the limiter are strong enough to reach the limiter’s minimum clipping amplitude. If 
the signals applied to the limiter are too low in amplitude, the limiter cannot clip the upper and lower 
wave peaks; therefore, the if applied to the discriminator can vary in amplitude, resulting in distorted 
audio. 


SILICON VERSION THIRD IF AMPLIFIER/LIMITER/DISCRI MINATOR A4200A 


The silicon version of the A4200 module contains silicon, instead of germanium transistors. Discrete 
fourth and fifth if amplifier stages are not required because an integrated circuit quadrature detector 
is used which incorporates amplification, limiting, and discriminating stages. The quadrature 
detector also simplifies alinement. 


Demodulated audio output from the discriminator is applied to Audio and Squelch Preamplifier A4300 
(12) for initial amplification. The A4300’s output is fed to Audio Filter FL5001 (13), and by a parallel 
circuit to Squelch Amplifier A5200 (14). However, in the OFF positions of the front panel SQUELCH 
switch, the squelch amplifiers and related circuits are essentially inoperative. The reason for this is as 
follows: 


Audio signals are amplified by the Monitor Amplifie r A5100 (15), whose output is not volume con- 
trolled, and by Audio Amplifier A5100 (16), the output of which is determined by the position of the 
VOLUME control. Both amplifiers require 16 vdc to operate. In the OFF position of the SQUELCH 
switch, the amplifiers get their 16-vdc power directly from the SQUELCH switch (17); therefore, the am- 


plifiers operate independent of the squelch circuits. The squelch function is covered in greater detail 
in|paragraph_ 1-30. 


Output from the audio amplifier (16) is applied to Audio Transformer T5100 (18) which provides 
unmuted audio, and muted audio through Muting Circuit R5117 (19). 
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1-15. LOCAL OSCILLATOR AFC/CRYSTAL REFERENCE SYSTEM. 


Correct operation of the receiver depends on a very precisely controlled local oscillator whose fre- 
quency is maintained with minimal variation. At any frequency selected by the MC-TUNE-KC control, 
the local oscillator is held to a tolerance of + 3.5 kHz by the action of the crystal reference system. 
Therefore, the crystal reference system (CRS) functions as an automatic frequency control (AFC) 
loop. 


A system block diagram showing CRS signal flow can be found on FO-11 in the back of this manual. 
Refer to the foldout while reading the text in this paragraph. 


The local oscillator’s (1) output is applied to a high-pass Filter FL8002 (2) and then to Balanced Mixer 
A3200 (3). At the same time, 12 frequencies (ie, 1 to 12 MHz), are applied to the balanced mixer 
from the crystal-controlled Harmonic Generator A3100 (4). 


The inputs to the balanced mixer are heterodyned, thereby producing 12 sum and difference fre- 
quencies. Two frequencies closest to 53 MHz are passed by band-pass Filter FL3003 (5), while other 
signals are attenuated. The two accepted frequencies are then applied to the CRS Second Mixer A3300 
(6), and heterodyned with the output of the interpolation oscillator (7). 


Within the interpolation oscillator (Crystal Switch A2000) are ten crystals. Each crystal corresponds to 
a group of frequencies tunable by the MC-TUNE-KC control. When a frequency is selected, the 

radio’s gear train also selects one of ten crystals, which precisely controls the frequency of the inter- 
polation oscillator. 


The heterodyning process in the CRS Second Mixer A3300 (6) produces sum and difference frequen- 
cies. Two of the difference frequencies are very close to 5.625 MHz. The frequency closest to 5.625 
MHz is coupled across a 5.625-MHz tuned tank contained within the second mixer, to the first and 
second IF Amplifiers A3400 (7). Other frequencies are greatly attenuated by the resonant tank 
circuit. 


After amplification, the IF signals are filtered by FL38004 (9), which is sufficiently selective to 
attenuate any unwanted frequencies. The third IF Amplifier and Limiter A3500 (10) functions in a 
manner similar to that described in|_paragraph 1-26] covering the Amplifier and Limiter A4200 stages. 


Output from the A3500 (10) is applied to the phase discriminator and hunt generator at the same time 
to coarse tune, and then fine tune the local oscillator. 


COARSE TUNING THE LOCAL OSCILLATOR 


The A3500’s output is applied to band-pass Filter FL3005 (11) to attenuate any unwanted frequencies 


which may have passed through the limiter. From the filter, the signals are applied to the Hunt 
Discriminator A3600 (12). 


The hunt discriminator contains a triple-tuned Travis-type discriminator similar to the one used in the 


A4200 module described ir| paragraph 1-26] Large deviations away from the discriminator’s 
5.625-MHz center frequency cause the discriminator to output a plus or minus dc signal with an ac 
component riding on it. 


Both the de and ac outputs are applied to the damping network (13), wherein the ac component is 
damped or attenuated. From the damping network, a positive or negative dc error signal is applied to 
the local oscillator (1). The error signal biases the local oscillator close to correct frequency by a 
hunting action, that is, an initial large dc error signal followed by smaller error signal voltages until 
the oscillator is close enough to its correct frequency for the phase discriminator to begin fine tuning. 
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1-15. LOCAL OSCILLATOR AFC/CRYSTAL REFERENCE SYSTEM. (CONT) 


The hunt discriminator can coarse tune the local oscillator when its frequency error is within 
+ 400 kHz. 


FINE TUNING THE LOCAL OSCILLATOR 


The hunt discriminator is sensitive to large errors in local oscillator frequency, while the phase dis- 
criminator (14) responds to small errors. The phase discriminator compares the fixed output of the 
reference oscillator (15) with the variable output of the limiter (10). When the two input signals are of 
unequal frequency (due to incorrect local oscillator frequency), the phase difference causes the 
phase discriminator to output a dc error voltage which is applied to the local oscillator to bias it into 
correct frequency operation. 


1-16. CRS BALANCED MIXER A3200. 


ASSAN COC RALANICED MIXER SIMPLIFIED... CSCOC~C<S; Ott ttl 
ED MIXER — SIMPLIFIED 
42 HARMONICS A3200 CRS BALANCED MIXER 
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GENERATOR 


41.50 TO 64.45 
MHz FROM 
LOCAL OSCILLATOR 


MIXED OUTPUT 
TO FILTER 
FL3003 (53 MHz) 


BALANCED 
MIXER 


BUFFER 
AMPLIFIER 


EL4GQ191 


The balanced mixer accepts inputs from the following two sources: 


1. The local oscillator through the high-pass Filter FL3002. 
2. The harmonic generator. 


Local oscillator signals are applied to the mixer through a buffer amplifier to prevent loading down the 
local oscillator. Twelve frequencies, 1 to 12 MHz, are applied to the mixer along with the local 
oscillators output. The signals are heterodyned to produce four strong mixed output frequencies. 


BALANCED MIXER OPERATING EXAMPLE 
Assume that the radio is tuned to 30 MHz, in which case the local oscillator runs at 41.50 MHz. The 
41.50-MHz frequency is mixed with 12 signals generated by the harmonic generator, producing mixed 


output containing each of the 12 harmonics, the local oscillator frequency, and sum and difference 
frequencies listed below. 
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1-16. CRS BALANCED MIXER A3200. (CONT) 
LOCAL OSCILLATOR HARMONIC GENERATOR DIFFERENCE 
FREQUENCY FREQUENCY 

41.50 1 MHz 42.50 MHz 40.50 MHz 
41.50 2 MHZ 43.50 MHZ 39.50 MHz 
41.50 3 MHZ 44.50 MHZ 38.50 MHz 
41.50 4 MHZ 45.50 MHZ 37.50 MHz 
41.50 5 MHZ 46.50 MHz 36.50 MHz 
41.50 6 MHZ 47.50 MHz 35.50 MHz 
41.50 7 MHZ 48.50 MHz 34.50 MHz 
41.50 8 MHZ 49.50 MHz 33.50 MHz 
41.50 9 MHZ 50.50 MHz 32,50 MHz 
41.50 10 MHz 51.50 MHz 31.50 MHz 
41.50 11 MHz 52.50 MHz 30.50 MHz 
41.50 12 MHZ 53.50 MHz 29.50 MHz 


Since the output of the balanced mixer is applied to a 53-MHz filter (FL3003), only two of the fre- 
quencies listed are close enough to the filter’s band pass to reach the next CRS module without 
substantial attenuation. These two frequencies are 52.50 and 53.50 MHz, which are applied to the 
second mixer. 


1-10 


TM = 11-5820-401-34-3/0967-LP-432-3060 


1-17. CRS SECOND MIXER A3300 AND CRYSTAL SWITCH A2000. 
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SECOND MIXER 


The second mixer performs a signal heterodyning function, mixing the output of the 53-MHz filter with 
a frequency from the interpolation oscillator. 
Within the mixer module is a tuned tank circuit which couples the mixer’s output to the first and second 


IF Amplifiers A3400. The tank circuit is tuned to resonate at 5.625 MHz, so that frequencies near 
5.625 MHz are coupled while frequencies below and above the tank’s half-power points are severely 


attenuated. 
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1-17. CRS SECOND MIXER A3300 AND CRYSTAL SWITCH A2000. (CONT) 
CRYSTAL SWITCH A2000 


The A2000 assembly contains two crystal controlled oscillators: the interpolation oscillator and the 
reference oscillator. The reference oscillator is discussed in|paragraph 1-15. 


The interpolation oscillators output frequency is controlled by one of ten possible crystals which are 
selected by a switch through the action of the radio’s gear train. Each crystal corresponds to two 
positions of the radio’s KC control, out of the 20 possible 50-kKHz increments that can be selected 
between whole-numbered frequencies. For example, in tuning from 30 to 31 MHz, the KC control 
selects frequencies of 30.05, 30.10, 30.15, 30.20, 30.25, etc. The first two steps (ie, 30.05 and 

30. 10) correspond to a particular crystal in the crystal switch. The next two steps (ie, 30.15 and 

30.20) have a different corresponding crystal. This pattern repeats itself until all ten crystals have 
been individually selected. When the MC-TUNE-KC control reaches 31.00 MHz, the same crystal is 
selected as was used for 30.00 MHz. 


The following table lists the ten pairs of radio dial frequencies between each whole-number setting, 
the number of the corresponding crystal, and the interpolation oscillator’s frequency when that 
particular crystal is selected. 


RADIO DIAL KC CRYSTAL OSCILLATOR 
FREQUENCY NUMBER FREQUENCY 
.05 or .10 Y2007 46.950 MHz 
.15 or .20 Y¥2008 47.050 MHz 
.25 or .30 Y2009 47.150 MHz 
30 or .40 Y¥2010 47.250 MHz 
.45 or .50 Y¥2005 47.350 MHz 
55 or .60 Y¥2004 47.450 MHz 
oo or ./0 Y¥2003 47.550 MHz 
.75 or .80 Y2002 47.650 MHz 
.85 or .90 Y2001 47.750 MHz 


.95 or .00 Y2006 46.850 MHz 
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1-17. CRS SECOND MIXER A3300 AND CRYSTAL SWITCH A2000. (CONT) 


SECOND MIXER AND CRYSTAL SWITCH OPERATING EXAMPLE 


41.5 MHz A3200 FL3003 
FROM FL3002 BALANCED 53 MHz 
LOCAL FILTER MIXER FILTER 
OSCILLATOR 
A3100 
HARMONIC 
GENERATOR 
53.50 
52.50 
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i ¥ 2006 5.625 
NT 46 850 MIXER i 5.65 MHz 
OSC He TO A3400 
CRYSTAL TANK 
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Radio MC-TUNE-KC Control Set to 30.00 MHz 


Two strong frequencies enter the second mixer from the 53-MHz filter: 53.50 and 52.50 MHz. These 
signals are heterodyned with the output from the interpolation oscillator. 


With the radio tuned to 30.00 MHz, the Y2006 crystal is selected. This crystal sets the interpolation 
oscillators output at 46.850 MHz. When 46.850 MHz is mixed with 53.50 and 52,50 MHz, several 
strong frequencies are produced. However, the difference frequencies are closest to the 5.625-MHz 
resonant frequency of the A3300 tank circuit. 


The two difference frequencies are produced as follows: 


53.500 52.500 
- 46.850 - 46.850 
6.650 5.650 


Of the two difference frequencies, 5.650 MHz is coupled across the tank to the next module. The other 
frequency, 6.650, is beyond the tank’s bandwidth and, therefore, is attenuated. 


The example presented assumes that the local oscillator is running exactly at its correct frequency. In 
this case, exactly 5.65 MHz is passed by the second mixer’s tank circuit. However, if the local 

oscillator is running above or below 41.5 MHz when the radio is tuned to 30.00 MHz, the heterodyning 
occuring in the A3200 mixer and in the A3300 second mixer causes the second mixer to output a signal 
that differs from 5.65 MHz by the amount the local oscillator differs from 41.5 MHz. When the second 
mixer’s output is not exactly 5.65 MHz, an error signal is generated to correct the local oscillator. 
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1-18. CRS FIRST AND SECOND IF AMP A3400/CRS THIRD IF AMP AND LIMITER A3500. 
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An intermediate frequency from the second mixer is applied to the first if amplifier. The intermediate 
frequency is approximately 5.65 MHz for all front panel KC control settings which are even, such as 
30.00, 30.10, 30.20, etc. An if of approximately 5.60 MHz is applied to the first if amplifier for all odd 


KC control settings, such as 30.05, 30.15, 30.25, etc. The if inputs are given as approximations because 
they vary in response to the local oscillator’s frequency error. 


Further amplification is provided by the second if amplifier, after which the signal is passed through 


Filter FL3004. The filters band pass is narrow, and, therefore, causes attenuation of any frequencies 
other than the if which might pass through the A3400. 
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1-18. CRS FIRST AND SECOND IF AMP A3400/CRS THIRD IF AMP AND LIMITER A3500. (CONT) 


The third IF amplifier increases signal strength sufficiently to drive the limiter. The limiter clips the 
upper and lower peaks of the if to maintain the constant amplitude required by the Travis-type 
discriminator in the Hunt Discriminator A3600. Filter FL3005 provides additional attenuation of all 
signals other than the if input. 


1-19. CRS HUNT DISCRIMINATOR A3600, CRS PHASE DISCRIMINATOR A3700, AND REFERENCE 
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HUNT DISCRIMINATOR A3600 


If signals with a frequency of approximately 5.60 or 5.65 MHz are applied to the Buffer Amplifier 
A3600, which prevents loading down the limiter. The buffer amplifier’s output is then fed to the Travis- 
type hunt discriminator. 
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1-19. CRS HUNT DISCRIMINATOR A3600, CRS PHASE DISCRIMINATOR A3700, AND 
REFERENCE OSCILLATOR A2000. (CONT) 


The hunt discriminator is tuned to a 5.625-MHz center frequency. Therefore, it will generate output 
signals when its if input is substantially under or over 5.625 MHz, which condition corresponds to a 
large local oscillator error. 


The hunt discriminator generates two kinds of signals, one of which is applied to the local oscillator 
through the damping network to coarse tune the oscillator. When the local oscillator is far off fre- 
quency (eg, - 250 kHz), as it could be when changing channels, the hunt discriminator outputs a 
negative dc voltage. This voltage can be measured at TP3003 with a dc voltmeter. When changing 
channels, the local oscillator could be off frequency by some positive number of cycles, in which case 
a positive voltage could be measured at TP3003. The plus or minus dc signal is applied to the local 
oscillator as an error voltage, which corrects the local oscillator’s frequency. Therefore, the dc 
voltage at TP3003 is only momentary (ie, it disappears when the local oscillator approaches the 
correct frequency). 


Besides the dc error voltage, the hunt discriminator outputs an ac signal riding on the dc level. This 
occurs because the local oscillator can drift around its steady state tuned frequency. The rate of drift 
produces an ac from the hunt discriminator at the oscillator’s drift rate. However, this ac component 
is almost completely attenuated in the phase discriminators damping network, and therefore has no 
effect on the local oscillator. 


The hunt discriminator is capable of outputting an error signal as great as + 2.6 vdc measured at 
TP3001 when a ground is applied to TP3701 (shorting the phase discriminator’s output), and the local 
oscillator is running + 350 kHz off frequency. The strong dc output from the hunt discriminator rapidly 
biases the local oscillator to within approximately 100 kHz of its correct frequency. Once the local 
oscillator is running + 100 kHz from center frequency, the hunt discriminator is not sensitive enough 
to fine tune the oscillator further. At this point, the phase discriminator begins to take control. 


PHASE DISCRIMINATOR 


The Phase Discriminator A3700 contains a ring modulator. It compares the phase of the signals from 
the Buffer and Driver Amplifiers A3700, and outputs a dc error voltage when a phase difference exists. 
An ac component will ride the dc level due to oscillator drift, but the ac is attenuated in the damping 

network and, therefore, is not measurable at TP3001. 


Once the hunt discriminator forces the local oscillator close to its correct frequency, the phase 
discriminator maintains a + 3.5 kHz oscillator tolerance. Because of its sensitivity to small errors in 
oscillator frequency, the phase discriminator performs a fine tuning function. 


REFERENCE OSCILLATOR 


Output of the reference oscillator is controlled by one of two crystals: a 5.60-MHz crystal and another 
at 5.65 MHz. The crystals are selected by a switch through the action of the radio’s gear train. The 
switch contains contacts that correspond to the 20 possible 50-kHz increments that can be selected 
between whole-numbered frequencies. All frequencies whose KC digits end in zero utilize the 5.65- 
MHz crystal. For example, the rotary switch selects the 5.65 crystal for 30.00,30.10,30.20,30.30 

MHz, etc. KC frequencies ending in five use the 5.60 crystal (eg, 30.05,30.15,30.25 MHz, etc). 
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1-19. CRS HUNT DISCRIMINATOR A3600, CRS PHASE DISCRiminator A3700, AND REFERENcE 
OSCILLATOR A2000. (CONT) 


HUNT DISCRIMINATOR, PHASE DISCRIMINATOR; REFERENCE OSCILLATOR - WORKING EXAMPLE - 
LOCAL OSCILLATOR AT CORRECT FREQUENCY 
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If the radio is set to 30.00 MHz, the local oscillator runs at 41.50 MHz, assuming that it is iS propeft#0a"98 


alined. In this case, the output of the limiter is 5.65 MHz. 

When 5.65 MHz is applied to the hunt discriminator through the buffer amplifier, no dc signal is fed 
from the hunt discriminato,to the damping network. Therefore, no dc voltage will be present at 
TP3001 due to hunt discriminator action. 


The same 5.65-MHz signal applied to the hunt discriminator is fed to the driver amplifie,in the phase 
discriminato,module, This frequency is compared with the output of the reference oscillator which is 


applied to the Buffer Amplifier A3700. 
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1-19. 


CRS HUNT DISCRIMINATOR A3600, CRS PHASE DISCRIMINATOR A3700, AND REFERENCE 
OSCILLATOR A2000. (CONT) 


With the radio set to 30.00 MHz, the 5.65-MHz crystal is selected, causing the reference oscillator to 
output a 5.65-MHz fixed frequency. Since the reference oscillator and limiter output frequencies are 
the same, the phase discriminator does not output a dc voltage to the damping network. Therefore, 
no dc voltage will be present at TP3001 due to phase discriminator action. 


In actual operation, even with the local oscillator almost perfectly alined, a slight plus or minus dc 


voltage is present at TP3001. Its presence is due to normal imbalances in the hunt discriminator and 
phase discriminator circuits. 


HUNT DISCRIMINATOR, PHASE DISCRIMINATOR; REFERENCE OSCILLATOR - WORKING EXAMPLE - 
LOCAL OSCILLATOR RUNNING TOO HIGH 
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1-19. CRS HUNT DISCRIMINATOR A3600, CRS PHASE DISCRIMINATOR A3700, AND REFERENCE 
OSCILLATOR A2000. (CONT) 


Assume that the radio is set to 30.00 MHz and the local oscillator is misalined, thereby causing it to 
operate at 41.550 MHz. The output of the limiter 5.70 MHz, is 50 kHz higher than it would be if the 
oscillator were exactly on frequency. 


The two signals entering the phase discriminator are 5.65 MHz from the reference oscillator, and 
5.70 MHz from the Limiter A3500. Because of the difference in frequencies, the phase discriminator 
outputs a dc voltage. This positive dc voltage is measurable at TP3001. 


1-20. ANTENNA TUNING AND PROTECTION MODULE A1100. 
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Frequency-modulated rf signals from the antenna are fed to the Al 100 tuning circuits which consist of 
tuned tank circuits. The resonant frequencies of the tank circuits are varied by altering the inductance 
when the MC-TUNE-KC control is rotated, and by changing their overall LC ratio when the band is 


changed from (A) to (B) . 


The bandwidths of the resonant tank circuits allow passage of signals of the selected frequency while 
unwanted frequencies are rejected. 


The overload protector consists of a neon lamp which fires, shunting excess rf signal strength to 
ground. From the overload protector, the rf signals are applied to the tuning circuits in the first rf 
amplifier. 
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1-21. FIRST RF AMPLIFIER MODULE A1200. 


1200 FIRST RF AMP — SIMPLIFIED LINKAGE TO 
BANDJSWITCH / 


| 
| / | 
| 


AMPLIFIED TUNED 
RF TO A1300 
SECOND RF 

AMP 


TUNED RF 
FROM A1100 


TUNING 
CIRCUITS 


| 
| LINKAGE TO | 
MC-TUNE-KC \ 
| CONTROL | 
GS tea? seb eames", pak, Sewn peta ge ee Van tee ee eed Gee 
Ayes 
EL4GQ199 


Rf signals are voltage amplified by the first rf amplifier, which consists of Vacuum Tube V1201. 
Amplified signals are then fed to the tuning circuits which function similarly to those described in the 
previous paragraph. 


The A1200 tuning circuits provide additional attenuation of unwanted frequencies by the action of their 
narrow band pass resonant tanks. 


1-22. SECOND RF AMPLIFIER MODULE A1300. 
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The signals from the first rf amplifier are further voltage amplified by the second rf amplifier. The 
tuning circuits function similarly to those in the A1200 module. 
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1-23. MIXER AND BUFFER AMPLIFIER A1400. 
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FROM SECOND 
RF AMP seh 11.5 MHz OUTPUT 
| nee NOT USED 
A1500 LOCAL 
OSC INPUT | ee a 
11.5 MHz IF TO 
| ial sae (ai arad 444100 1F AMP 
Pt ene phos tea eu, oes pet Met iad eta Ce eee 
EL4GQ201 
MIXER V1401 


Mixer V1401 is the last of three vacuum tubes in the receiver. During reception it accepts the following 
inputs: 


1. Amplified fm rf from the A1300 module. 
2. Rf from the local oscillator 11.5 MHz above or 11.5 MHz below frequency of A1300 input. 


The signals applied to the mixer are heterodyned to produce four strong frequencies. One of these, 
the 11.5-MHz difference frequency, is applied to the receiver if amplifiers. The 11.5-MHz difference 
frequency carries the audio intelligence, and is referred to as the if (intermediate frequency). 


BUFFER AMPLIFIER Q1401 


The buffer amplifier in the A1400 assembly is not used in the R-442/VRC. 
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1-24. LOCAL OSCILLATORA 1500. 


/ 
re a ee Pte ee wee ee ee | 
| LOCAL OSCILLATOR LINKAGE TO 
| A1500 — SIMPLIFIED / MC-TUNE-KC 
l / CONTROL 
LOCAL 


MHz 


| 

| 

| 

| 

CRS DC OSCILLATOR | 
ERROR TUNING Ps Q1501 | 
VOLTAGE 41.50 TO 64.45 
| 

| 

{ 

| 

| 

| 


AMPLIFIER MHz TO MIXER 
Q1502 41400 


BUFFER 
AMPLIFIER 
Q1503 


41.50 TO 64.45 


l 

| 

l 

l 

| 

l 

l 

BUFFER 41.50 TO 64.45 
| 

| 

MHz TO CRS 
| 


EL4G0202 


The Local Oscillator A1500 assembly contains the following items: 


1. Tuning circuits 
2. Local oscillator 
3. Buffer Amplifier Q1502 
4. Buffer Amplifier Q1503. 


TUNING CIRCUITS 


The tuning circuits control the frequency of the oscillator. They contain resonant tanks with a 
mechanical linkage from a variable inductor slug to the gear train linkage. 


A feedback dc signal from the crystal reference system is applied to a varactor (variable capacitance 
diode) in the tuning circuits to alter the tank capacitance, thereby changing the resonant frequency 
and the operating frequency of the oscillator. The dc voltage from the CRS keeps the oscillator running 
to within + 3.5 kHz of the frequency selected by the MC-TUNE-KC control. 
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1-24. LOCAL OSCILLATOR A1500. (CONT) 
LOCAL OSCILLATOR Q1501 


Q1501 is a pnp transistor. The overall oscillator design is a modified colpitts configuration. Frequency 
tuning by the tuning circuits enables the oscillator to operate within a range of 41.50 to 64,45 MHz, 


BUFFER AMPLIFIER Q1502 
Q1502 impedance matches the oscillators output to the input impedance of the Mixer A1400. 
BUFFER AMPLIFIER Q1503 


Q1503 impedance matches the oscillator’s output to the input impedance of the crystal reference 
system. 


1-25. FIRST AND SECOND IF AMPLIFIER A4100. 


Pe 
FIRST AND SECOND IF AMPLIFIER A4100 — SIMPLIFIED 


11.5 MHz IF 
FROM A1400 ye AMPLIFIED IF 
THRU FILTER | AMP 04101 AMP 04102 TO A4200 
FL4001 | 
| | 
| | 
| | 
| | 
\ ] 
Se rele NR aOR a ae aS an eg PO Ye a ae 
EL4GQ20: 


The intermediate 11.5-MHz frequency carrying audio intelligence is applied to Amplifier Q4101 which 
performs the first stage of amplification. Second IF Amplifier Q4102 provides a second stage of 
amplification. Overall, the first and second if amplifiers provide a gain of X100, 
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1-26. THIRD, FOURTH, AND FIFTH IF AMPLIFIER, LIMITER, AND DISCRIMINATOR A4200 - 
GERMANIUM TRANSISTOR VERSION. 


THIRD, FOURTH, AND FIFTH IF AMPLIFIERS 


— 


AMPLIFIED FOURTH 
11.5 MHz IF IF TO LIMITER 
ROM A4100 
4RU FL4002 | 
Raabe ane fy fot esas Se aa ee Ne ee ee 
EL4GQ204 


The third, fourth, and fifth IF amplifiers provide the additional gain necessary to drive the limiter. 


LIMITER AND DISCRIMINATOR 


AUDIO 
TO A4300 


LIMITER DISCRIMINATOR 


11.5 MHz 
FROM FIFTH 
1F AMP 


EL4GQ205 


The limiter receives if input from the fifth if amplifier. The upper and lower peaks of the if waveform 
are clipped by the limiter to provide a constant amplitude signal to the discriminator. 


The discriminator is a Travis-type containing upper and lower tuned resonant tanks. When properly 


alined, the output is the modulating intelligence with no dc offset. Any residual if is shunted to ground 
by an rf trap. 
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1-27. THIRD IF AMPLIFIER, LIMITER AND DISCRIMINATOR A4200A - SILICON TRANSISTOR 


VERSION. 
| THIRD IF AMP, LIMITER DISCRIMINATOR/SILICON a. 
A4200A — SIMPLIFIED | 
| | AUDIO 
11.5 MHz IF TO 
FROM A4100 


LIMITER, 
| DISCRIMINATOR 


U4201 
| J 


| AMPLIFIER, | 


Silicon Transistor Q4201 provides the third stage of amplification in the A4200A module. However, 
discrete fourth and fifth stages are not used as in the germanium A4200 version. 


Integrated Circuit U4201 provides additional amplification, limiting, and then detection of the audio 
intelligence. The discriminator consists of a quadrature coil detector which makes alinement easier 
than it is when a Travis-type discriminator is used. 


1-28. AUDIO AND SQUELCH PREAMPLIFIER A4300. 


| | 


| AUDIO AND 
150 Hz 
TO A5000 


AUDIO 
AND 150 Hz 
FROM 
DISCRIMINATOR | 


AMPLIFIER 
Q4301 


AMPLIFIER 
0Q4302 


AMPLIFIER 
04303 


EL4GQ207 


The discriminator in the A4200 demodulates both audio intelligence and the transmitted 150-Hz new 


squelch signals. The Audio and Squelch Preamplifier A4300 subjects both these frequencies to 
preliminary stages of amplification. 
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1-29. AUDIO AMPLIFICATION/A5000. 


A block diagram showing a simplified layout of the A5000 tray is contained in [E0-12] Refer to the 
foldout while reading the information in this paragraph. 


FILTER FL5001 


Audio signals from the preamplifier are applied to low-pass Filter FL5001, which filters noise compo- 
nents above 3000 Hz. 


MONITOR AMPLIFIER A5100 

Output from the FL5001 filter is applied directly to the monitor amplifier. The monitor amplifier’s output 
is a low-level audio signal of constant amplitude (under 1 vac), due to the absence of any volume 
control on its input. 


AUDIO AMPLIFIER A5100 


The audio amplifier receives its input through the VOLUME control which attenuates signal amplitude 
to control the amplifiers gain. Amplified audio from the A5100 is then applied to the power amplifier. 


A biasing voltage of 16 vdc must be applied to the audio amplifier for it to function. This can be seen in 
the following illustration, which shows a simplified version of the biasing circuit. 


FL5001 


OUT 
O 


CR5102 
ENG 


VOLUME 


16V DC EL4GQ208 


With no audio signals from Filter FL5001, 16 vdc flows through R5110, charges C5104, flows through 
CR5102, and through the volume control resistor to ground. 
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1-29. AUDIO AMPLIFICATION/A5000. (CONT) 


When a positive going audio signal is applied to the cathode of CR5102, the reverse biasing causes the 
voltage at point A to increase due to reduced current flow through R5110 and CR5102. The voltage 
increase is coupled across C5104 and applied to the base of Q5102 for amplification. 


When the audio signal swings negative, the voltage at point A drops due to the change in biasing at the 
CR5102 cathode and increased current flow through R5110 and CR5102. The voltage drop at point A is 
coupled across C5104 and applied to the base of Q5102 for amplification. 


Transistor Q5102 receives 25 vdc as operating voltage; however, this is not the voltage which is 
switched by the squelch relay to turn the amplifier on and off. As shown inLFO-12| 16 vdc is switched 
by the squelch relay. However, it is applied constantly when the SQUELCH switch is in either of the two 
OFF positions. 


Referring back to the simplified version of the biasing circuit, it can be seen that the absence of 16 vdc 
removes the bias at point A and the anode of CR5102. Without the bias, positive going audio signals 
are clipped by the diode, and no signal is coupled across Capacitor C5104. Therefore, the amplifier 
cannot work. 


POWER AMPLIFIER Q401 


Q401 is a power transistor which is not mounted in the A5000 tray. A5100 amplified output is applied to 
the power amplifier prior to application of the signal to Transformer T5001. 


TRANSFORMER 15001 


The transformer performs an impedance matching function between the power amplifier and external 
audio accessories. One of its outputs, unmuted audio, is a volume-controlled signal to a set of 
external earphones. 


MUTING RELAY K5001 AND MUTING RESISTOR R5117 


The muting relay is an electromechanical switch which applies one of the transformers audio outputs 
to the muting resistor or otherwise bypasses the resistor. 


When the relay is not energized, audio signals bypass the resistor, resulting in full-amplitude loud- 
speaker audio output. If the relay is energized by an external ground source, the audio signals are 
applied to the resistor, which provides attenuation and resultant speaker quieting. 


Speaker quieting prevents acoustic feedback from the speaker into the microphone of a transmitter 
located near the R-442. The muting relay ground is provided by the transmitter when it is keyed. 


1-30. RECEIVER SQUELCH FUNCTION. 


A block diagram showing a simplified layout of the A5000 tray along with related squelch components is 
contained ‘nLED-12 Refer to the foldout while reading the information in this paragraph. 


OLD SQUELCH 
The receiver is squelched when 16-vdc power to the audio amplifier is turned off. In the OLD SQUELCH 


position of the SQUELCH switch, 16-vdc power is available through the squelch relay only when rf 
signals of at least 0.5 microvolt are received. 
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1-30. RECEIVER SQUELCH FUNCTION (CONT) 


When no rf signals are received, the radio’s components generate internal noise frequencies. The 
noise is quieted by rf reception. One of the most pronounced frequencies, 7.3 kHz, is used to switch 
the squelch relay through a series of actions involving the following components. 


SQUELCH Switch 


In the OLD ON position, the SQUELCH switch selects a special set of circuits that respond particularly 
to 7.38 kHz. The circuits are located in the Squelch Filter A5300. 


Squelch Filter 


The squelch filter contains circuitry to filter out 7.3-kKHz signals. The 7.3-kKHz noise is applied to the 
Squelch Amplifier A5200. A feedback loop applies the noise (many frequencies including 7.3 kHz) to 
the squelch filter. The squelch filter attenuates 7.3 kHz, and feeds back all other frequencies degen- 
eratively to the ac amplifier, Therefore, the ac amplifier responds well to 7.3 kHz, but degenerates 
sharply for any other frequencies. 


The degenerative feedback is important to insure that the receiver remains squelched in response to 
the presence of 7.3-kHz internal noise, which is the best possible frequency of internal noise to 
indicate the absence of a valid rf input. Other noise frequencies can be present even when rf is 
received, in which case the radio would remain squelched if it were not for the selectivity of the 
squelch filter. 


Squelch Amplifiers 


The ac amplifier increases the signal amplitude of the 7.3-kHz sine wave. The sine wave is then 
rectified and applied to the OLD ON DC amp. Application of the rectified signal to the dc amplifier 
results in a ground path being opened at one of the amplifiers transistors. The ground path is the 
enable circuit for the squelch relay. With no ground path, the relay cannot energize. 


Squelch Relay 


When the relay’s enable circuit is ungrounded at the OLD ON DC amp the relay deenergizes, switching 
16 vde off. With no 16-vdc power available, no audio can be coupled to the amplifier; therefore, the 
radio is silent. 


As soon as rf at 0.5-microvolt level or above is received, the 7.3-kHz noise disappears, a ground is 
created by the dc amplifier in the A5200, and the squelch relay energizes, applying 16 vdc to the audio 
amplifier. 


NEW SQUELCH 

In the NEW SQUELCH position of the SQUELCH switch, 16-vdc power to the audio amplifier is available 
through the squelch relay only when a 150-Hz new squelch tone is received along with the rf carrier. 
The 150-Hz tone is used to switch the squelch relay through a series of actions involving the following 
components. 


SQUELCH Switch 


In the NEW ON position, the SQUELCH switch selects a special set of circuits that respond particularly 
to 150 Hz, The circuits are located in the Squelch Filter A5300. 
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1-30. RECEIVER SQUELCH FUNCTION. (CONT) 
Squelch Filter 


The squelch filter contains circuitry to filter out 150-Hz signals. These signals are applied to the 
Squelch Amplifier A5200. A feedback loop applies the 150-Hz signals to the squelch filter. Since the 
150-Hz signals come from the Audio and Squelch Preamplifier A4300, audio frequencies and some 
noise are also applied to the squelch filter along with the 150-Hz tone. 


However, the squelch filter attenuates 150-Hz signals and feeds back all other frequencies degen- 
eratively to the ac amplifier. Therefore, the ac amplifier responds well to 150 Hz, but degenerates 
sharply for any other frequencies. 


The degenerative feedback is important to insure that the receiver remains squelched until 150 Hz is 
received with the rf carrier. Without degenerative feedback, frequencies other than 150 Hz could 
unsquelch the radio. 


Squelch Amplifiers 

The ac amplifier increases the signal amplitude of the 150-Hz sine wave. The sine wave is then 
rectified and applied to the NEW ON DC amp. Application of the rectified signal to the dc amplifier 
results in a ground path being made available at one of the amplifier’s transistors. 

The ground path is the enable circuit for the squelch relay. When grounded, the relay energizes, 


providing 16-vdc power to the audio amplifier. Therefore, when a 150-Hz tone is received, the audio 
amplifier turns on, thus unsquelching the radio. 
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CHAPTER 2 
DIRECT SUPPORT REPAIR PROCEDURES 
Subject Section Page 
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Direct Support Maintenance Procedures <scesiviiscwidseyccvsninenanlicdde deciananveuisnan haunailcciea Ill 
OVERVIEW 


This chapter contains direct support repair procedures for the R-442(*)/VRC. References are made 

to those publications listing repair parts, tools, and TM DE. The description of this manual’s approach 
to troubleshooting includes an explanation of how to use the troubleshooting charts in| chapters 3]4, 
and 5. The maintenance section covers assembly, disassembly, and replacement procedures. 


There are three other direct support chapters in this manual. Each chapter covers direct support 
performance tests, troubleshooting, and alinement procedures performed with a different set of test 
equipment; that is: 
1./.Chapter_3] contains procedures using Maintenance Kit MK-1978/VRC and discrete test 
equipment (TMDE). 
2.[ Chapter 4] contains procedures using Test Set AN/GRM-114A. 
3. [Chapter 5 |contains procedures using Test Cable No. 1 and discrete test equipment (TMDE). 


The procedure you follow will depend upon the equipment at your disposal. 


Section | DIRECT SUPPORT REPAIR PARTS, TOOLS, AND TMDE 


Subject Para Page 
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2-1. DIRECT SUPPORT REPAIR PARTS AND TOOLS. 
For repair parts and tools required for direct support maintenance, refer to TM 11-5820-401-34P-2-2. 


2-2. SPECIAL TOOLS AND TMDE. 


For special tools and TM DE, refer to the Maintenance Allocation Chart (MAC) in TM 11-5820-401- 
20-1 or TM 11-5820-401-20-2. 
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Section Il DIRECT SUPPORT TROUBLESHOOTING 


Subject Para Page 
Genera. . 2. 2. 2 ee ee ee ee, Le 
How to Use Troubleshooting Charts..... 0.0.0.0. eee eee eee ene 2-4 
Organization of Troubleshooting Charts... 2... 2. ee | 2-5) 


2-3. GENERAL. 


This manual contains procedures that will assist the technician in troubleshooting failures in the 
R-442(*)/VRC_ receiver. The procedures are written as troubleshooting logic flowcharts.information 
covering the use of these charts is contained in the following paragraph. 


2-4. HOW TO USE TROUBLESHOOTING CHARTS. 
NOTES 


START 
‘1. Make sure MM-100E is set to AC HI Z. 


EQUIPMENT 
INSTRUCTIONS 


CORRECTIVE 

ACTION OR 
SET UP EQUIPMENT AS PERFORM AUDIO ADDITIONAL 
SHOWN ON SHEET X DISTORTION TEST TEST 


INSTRUCTION 


CONNECT MM-100E TEST SF TETTOs 
PROBE TO MK-1978/VRC BARA Kok) = DORBEC TOY 
SPKR TEST POINT 
NOTE 1 
TEST 
PROCEDURE TROUBLESHOOTING 
INSTRUCTIONS SOWuine 


17 VOLTS YES 
OR GREATER 
: 
DECISION 
DIAMOND 
NO 
INTERNAL 
CONNECTOR 
IDENTIFIER 
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2-4. HOW TO USE TROUBLESHOOTING CHARTS. (CONT) 


The preceding illustration is a sample portion of a troubleshooting logic flow chart. Refer to the 
illustration while reading the following information. 


START 
Each individual chart contains a start segment indicating the start of the troubleshooting procedure. 
EQUIPMENT INSTRUCTIONS 


Equipment instructions are contained in a rectangular box. They provide details concerning proper 
hookup of test equipment and correct control settings necessary to perform the troubleshooting 
procedure. 


The initial equipment instructions found at the beginning of each troubleshooting chart reference a 
sheet number where an equipment test setup diagram can be found. The sheet number is located at 
the top of each page of the troubleshooting chart, next to the title. 


Within a troubleshooting procedure, many changes of equipment control settings, and even hookups, 
are often required. These changes are detailed in the equipment instruction boxes. At any step in the 
troubleshooting chart, the equipment status is always that defined by the nearest equipment 
instruction box in the troubleshooting chain. 


TEST PROCEDURE INSTRUCTIONS 
These instructions usually contain details covering specific receiver test points to be probed. 


DECISION DIAMOND 


As a result of a particular test point probe, some electrical value should be observed, such as a 
voltage indication on a piece of test equipment. The decision diamond defines what value should be 
observed, and permits a yes or no decision in response to what is observed. 


TROUBLESHOOTING FLOW LINE 


Troubleshooting flow lines provide direction to successive steps in the logic chart. An arrow at the end 
of each flow line indicates the next step in the troubleshooting chain. 


INTERNAL CONNECTOR IDENTIFIER 


There are two sizes of circular identifiers used in the troubleshooting charts. The smaller of the two is 
the internal connector identifier. 


The internal connector identifier indicates a continuation of the procedure to another sheet in the 
troubleshooting flow chart. The sheet on which the procedure is continued contains a corresponding 
identifier, that is, a small circle in which the same number and letter are printed. 


For example in the sample illustration, the “NO” branch of the decision diamond flows to the identifier 


containing 1A SH 2. This means that the procedure is continued on sheet 2, at the small circle 
containing 1A. 
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2-4. HOW TO USE TROUBLESHOOTING CHARTS. (CONT) 
EXTERNAL CONNECTOR IDENTIFIER 


The external connector identifier is a large circle which references a paragraph or another 
troubleshooting chart. In the sample illustration, the large circle contains the information “Para x-x. 
This paragraph reference identifies the location of the audio distortion test, which is not found 
anywhere in that flow chart. In fact, a large circle always references some information external to the 
flow chart containing the circle. 


CORRECTIVE ACTION OR ADDITIONAL TEST INSTRUCTION 


A corrective action box can contain the following information when a problem is defined by a decision 
diamond: 


1. Instructions to aline an electronic module. 

2. Instructions to replace a module or other radio component. 

3. Instructions to repeat a performance test sequence or do a particular performance test 
found elsewhere in the manual. 


NOTES 


The third column on each troubleshooting sheet may contain written notes and/or illustrations used to 
Clarify information contained in the troubleshooting chart. 


2-5. ORGANIZATION OF TROUBLESHOOTING CHARTS. 
LOCATION IN MANUAL 


Troubleshooting charts are contained il chapters 3, 4, and 5. The charts in each chapter are tailored 
to the use of specific test equipment. 


Chapter 3} contains charts which are intended for use if the equipment available includes Maintenance 
Kit MK-1978/VRC and TMDE (discrete test equipment, eg, signal generators, voltmeters, etc). 


[Chapter 4] contains charts intended for use if the equipment available includes Test Set AN/GRM-114A 
and Maintenance Kit M K-1978/VRC. 


The troubleshooting charts in chapter 5 fare used if the equipment available includes TMDE and Test 
Cable No. 1. 
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2-5. ORGANIZATION OF TROUBLESHOOTING CHARTS. (CONT) 


GENERATION OF TROUBLESHOOTING CHARTS 


START 


DO SECTION 1 
PERFORMANCE TESTS 


VOLUME PERFORM 
CONTROL “NO AUDIO” 


TEST OK TROUBLESHOOTING 


ALINE OR REPAIR 


Each troubleshooting logic flow chart | by the failure of one of several performance tests, 
all of which are located in section 1 of , 4, and 5. The preceding illustration shows the logic 
flow involved in generating a troubleshooting procedure. 


Referring to the preceding illustration, it can be noted that the performance tests in section 1 are done 
prior to troubleshooting. The first performance test is the VOLUME control test. If the radio fails the 
VOLUME control test, troubleshooting must be done to determine the cause of failure. In this example, 
the “NO” flow line leads to the box containing the instruction “perform ‘no audio’ troubleshooting. ” 


Performance of the troubleshooting procedure results in the determination of the need for alinement or 
repair. When these tasks are accomplished, the performance test must be repeated to insure that the 
corrective action was sufficient to enable the radio to pass the VOLUME control test. Therefore, a flow 
line from the corrective action box leads back to the start of the performance tests. 


If the radio passes the VOLUME control test, the SINAD test is next in order. The decision diamond 
containing the SINAD test has “YES” and “NO” flow lines as does the previous diamond. The “YES‘ flow 
line leads to an additional performance test, while the “NO” flow line leads to a second troubleshooting 
flow chart. This pattern is repetitive down to the last performance test. If the radio passes all 

performance tests, no troubleshooting is done, and it is returned to service. 


2-5 


TM = 11-5820-401-34-3/0967-LP-432-3060 


Section Ill DIRECT SUPPORT MAINTENANCE PROCEDURES 
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2-6. GENERAL. 
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2-414 


This section contains instructions for direct support maintenance of the R-442(*)VRC receiver. The 


following setup information applies to all procedures. 


Resources required are not listed unless they apply to the procedure. 


Personnel are listed only if the task requires more than one technician. If personnel required is not 


listed, one technician can do the job. 


These procedures can be performed using Tool Kit, Electronic Equipment TK-105/G. Tools will not be 


listed unless special tools are required. 


The normal equipment condition to start a maintenancetask is power off. Equipment condition is not 


listed unless some other condition is required. 
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2-7. TOP AND BOTTOM COVER REPLACEMENT. 


MATERIALS/PARTS: Top Cover, P/N SMD 414959 
Bottom Cover, P/N SMD 414960 


EL4GQ001 


REMOVAL 


NOTE 
Steps given are typical for top and bottom covers. 


1. Using screwdriver, loosen six captive screws (1). 
2. Remove cover (2). 


INSTALLATION 
1. Apply a light coat of silicon compound to cover seals (3). 


2. Install cover (2). 
3. Using screwdriver, tighten six captive screws (1). 
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2-8. FRONT PANEL REPLACEMENT. 


MATERIALS/PARTS: Front Panel, P/N SMD 414932 
PRELIMINARY PROCEDURE: Remove top and bottom covers. (Seq_paragraph 2-7.) 


£L4GQ002 


REMOVAL 


1. Using screwdriver, loosen one captive screw (1 

. Raise A3000 assembly (2) and secure brace (8). 

. Using screwdriver, loosen two captive screws (4) and carefully lift Connector P3001 (5) from 
pins. 

4. Using screwdriver, loosen two captive screws (6). 

5. Raise A4000 assembly (7) and secure brace (8). 


6. Using screwdriver, loosen two captive screws (9) and carefully lift Connector P4001 (10) from 
pins. 


i. 


oO PO 


ie) 


EL4GQO003 


7. Rotate BAND switch (11) to BAND (A) | 
8. Rotate MC-TUNE-KC controls (12) to 30.00-MHz channel. 
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2-8. FRONT PANEL REPLACEMENT. (CONT) 


14 


EL4GQ004 


NOTE 
The instructions given below are performed on top of the receiver. 


If color coding on unit varies from one shown, note corrected color coding before 
disassembly. 


9. Disconnect wires listed in table below. 
WIRE NO. COLOR FROM TO INDEX NO. 


W202/W402 A3000 Assy 13 
W204 A3000 Assy 14 
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2-8. FRONT PANEL REPLACEMENT. (CONT) 


REMOVAL(CONT) 


EL4GO005 


NOTE 


The instructions given below are performed on bottom of receiver. 


If color coding on unit varies from one shown, note corrected color coding before 
disassembly. 


10. Disconnect wires listed in table below. 


WIRE NO. INDEX NO. 
W203 A3000 Assy l 
W201/W401 A4000 Assy 2 


11. Disconnect yellow color-coded wire plug (3) from A1000 assembly. 
12. Using screwdriver, loosen screw (4) and remove ground strap (5). Do not remove screw (4). 
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2-8. FRONT PANEL REPLACEMENT. (CONT) 


EL4GQ006 


13. Using hex wrench, remove four screws (6). 
14. Carefully remove front panel (7) from case. 


INSTALLATION 


EL4GQ007 
1. Line up clamp bosses (1) and (2), and lower front panel (3) into case, part way. 
CAUTION 
When performing next step, make sure connectors (4) and (5) are put into case first, 
connector (6) mates with companion connector, and locator stud (7) is in hole (8) of 


A 1000 assembly. 


2. Carefully lower front panel (3) into case. Do not pinch any wires. 
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2-8. FRONT PANEL REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


EL4GQ008 


3. Install four screws(1). 
4. Using hex wrench, tighten four screws (1). 


EL4GQ009 


NOTE 


If color coding on unit varies from one shown, note corrected color coding during 
disassembly. 
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2-8. FRONT PANEL REPLACEMENT. (CONT) 


5. Connect wires listed in table below. 


WIRE NO. FROM INDEX NO. 
W203 A3000 Assy 2 
W201/W401 A4000 ASSY 3 


6. Connect yellow color-coded wire plug (4) to A1000 assembly. 
7. Position ground strap (5) under screw (6). 
8. Using screwdriver, tighten screw (6). 


NOTE 


If color coding on unit varies from one shown, note corrected color coding during 
disassembly. 


9. Connect wires listed in table below. 


WIRE NO. COLOR FROM TO INDEX NO. 
W202/W402 i 
W204 8 
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2-8. FRONT PANEL REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


EL4GQ013 


CAUTION 


Make sure pins on A38000 assembly are not bent. Straighten any bent pins. 


10. Position P3001 (1) on pins and push Into place. 
11. Using screwdriver, tighten two captive screws ( 
12. Release brace (3) and lower A3000 assembly (4) 
13. Using screwdriver. tighten one captive screw (5). 


2). 
into position. 


EL4GQ012 


CAUTION 


Make sure pins on A4000 assembly are not bent. Straighten any bent pins. 
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2-8. FRONT PANEL REPLACEMENT. (CONT) 


14. Position P4001 (6) on pins and push into place. 

15. Using screwdriver, tighten two captive screws (7). 

16. Release brace (8) and lower A4000 assembly (9) into position. 
17. Using screwdriver, tighten two captive screws (10). 


FOLLOW-ON MAINTENANCE: install top and bottom covers. (Seelparagraph 2-7.) 
2-9. A1000 ASSEMBLY REPLACEMENT. 


MATERIALS/PARTS: Radio Frequency Tuning Unit, A1OOO 
PRELIMINARY PROCEDURE: Remove front panel. (Se@_paragraph 2-8.) 


EL4GQ013 
REMOVAL 


1. Disconnect six color-coded wire plugs (1). 
2. Disconnect brown wire (W102) (2) from J1001. 


CAUTION 


Care must be taken when performing next step to prevent damage to vhf tuner linkage 
arm. 


3. Using wrench, loosen three captive nuts (3). 
4. Remove A1000 assembly (4). 


CAUTION 


Note relative positions of gear train couplers on A1000 assembly and rent panel. Do not 
turn any of them. 
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2-9. A1000 ASSEMBLY REPLACEMENT. (CONT) 


INSTALLATION 
NOTE 


The step below are used only if any front panal controls or the unit coupler have been 


turned during repair. if not, proceed to step 5. 


EL4GQ014 


1. Rotate BAND switch (1) to BAND / 
2. Rotate MC-TUNE-KC controls (2) to 30.00-MHZ channel. 


BOTTOM VIEW 
EL4GQ015 


3. Turn coupler (3) (view A) counterclockwise to stop (4). 
4. Turn coupler (3) (view B) clockwise one-quarter turn. 


NOTE 


Coupler (3) may have to be turned slightly to engage with mating part. 
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2-9. A1000 ASSEMBLY REPLACEMENT. (CONT) 


EL4GQ016 


5. Carefully place A1000 assembly (5) on captive nut towers (6) and aline gear train couplers 
(7), linkage arm (8), and BAND switch cam (9). 
6. Handtighten three captive nuts (10). 


CAUTION 


Care must be taken when performing next step to prevent damage to vhf tuner linkage 
arm (8). 


7. Using wrench, carefully tighten three captive nuts (10). 
8. Connect brown wire (W102) (11) to J1001. 
9. Connect six color-coded wire plugs (12). 


FOLLOW-ON MAINTENANCE: Install front panel. (See[paragraph 2-8.] 
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2-10. MODULES A1100 THROUGH A1500 REPLACEMENT. 


MATERIALS/PARTS: Circuit Card Assembly A1100 
Circuit Card Assembly A1200 
Circuit Card Assembly A1300 
Circuit Card Assembly A1400 
Circuit Card Assembly A1500 
PRELIMINARY PROCEDURE: Remove top cover. (Sed_paragraph 2-7.) 


— 


F L4GQ049 


REMOVAL 


NOTE 


Modules Al 100 through A1500 are housed within the A1000 assembly. To get to the 
A1000 assembly, A3000 assembly must first be moved out of the way. 


The steps given are typical for removal of all modules. 


Place BAND switch control on front panel to BAND(A) ; 

Using screwdriver, loosen one captive screw (1) on A3000 assembly (2). 

Lower A3000 assembly (2) and secure brace (3). 

Disconnect green wire (W202/W402) (4) from clip (5) on A1000 assembly cover (6). 

Using screwdriver, loosen four captive screws (7) and remove A1000 assembly cover (6). 


Se Se 
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2-10. MODULES A1100 THROUGH A1500 REPLACEMENT. (CONT) 


A1500 


EL4GQ051 


6. Before removing module A1500, disconnect green wire (W202/W402) (8) from J1004. Before 
removing module Al 100, disconnect brown wire (W102) (9) from J1001. 


EL4GQ050 


7. Using module puller (10), carefully remove modules (11). 
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2-10. MODULES A1100 THROUGH A1500 REPLACEMENT. (CONT) 


INSTALLATION 


BAND SWITCH 
SHOWN IN 
BAND (a) POSITION 


i] 
4 3 
EL4GQ052 
CAUTION 
Before installing modules A1100 through A1300, make sure BAND switch pin (1) on 
module (2) is positioned to mate with BAND switch actuating pawl (3) on A1000 as- 
sembly (4) . On some A1100 through A1300 modules, spring (5) returns BAND on to 
BAND ‘B) position. On these modyles, turn BAND switch control to BAND (B) for 
installation then return to BAND position. 
a aie A1500 
' KYO BOT anaoo 
Qa Ca 
A1300 
A1200 
6 
A1100 
in Ty 
in = 8 
to EL4GQ053 
1. Carefully push modules (6) into place. 
NOTE 


Note locations of different numbered modules. 
Make sure spring contacts on modules make contact with partitions between modules. 


2. If modules A1100 or A1500 were removed, reconnect green wire (W202/W402) (7) to 
J1004 and brown wire (W102) (8) to J1001. 
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2-10. MODULES A1100 THROUGH A1500 REPLACEMENT. (CONT) 


EL4GQ054 


3. Install A1000 assembly cover (9) on A1000 assembly. 

4. Using screwdriver, tighten four captive screws (10). 

5. Connect green wire (W202/W402) (11) to clip (12). 

6. Release brace (13) and raise A3000 assembly (14) into position. 
7. Using screwdriver, tighten one captive screw (15). 


FOLLOW-ON MAINTENANCE: Install top cover. (See|_ paragraph 2-7. 
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2-11. A1600 ASSEMBLY REPLACEMENT. 


MATERIALS/PARTS: Power Supply Assembly A1600 
PRELIMINARY PROCEDURE: Remove bottom cover. (Se 


EL4GQ017 


REMOVAL 


NOTE 


The A1600 assembly is located on top of the A1000 assembly. 


1. Disconnect three color-coded wire plugs (1). 


2. Unfasten retaining clip (2) by moving clip to right. 
3. Lift front of assembly (3) and pull forward to remove from bracket (4). 


INSTALLATION 


1. Place assembly (3) in bracket (4) and push into place. 
2. Push front of assembly (3) down and secure by moving retaining clip (2) to left. 


3. Connect three color-coded wire plugs (1). 


FOLLOW-ON MAINTENANCE: Replace bottom cover. (Se@_paragraph 2-7. 
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2-12. A2000 ASSEMBLY REPLACEMENT. 


MATERIALS/PARTS: Radio Frequency A2000 Oscillator Assembly 
PRELIMINARY PROCEDURE: Remove top and bottom covers. (Seq paragraph 2-7.) 


BOTTOM VIEW 


EL4GQ018 


NOTE 
Front panel is removed to eliminate possibility of damaging color-coded pins on A1000 
assembly. 
REMOVAL 


1. Disconnect orange wire (W103) (1) from J2001. 
2. Using screwdriver, loosen two captive screws (2). 
3. Remove A2000 assembly (8). 


INSTALLATION 


1. Aline coupler (4) with scribe mark (5). 

. Install A2000 assembly (3) so that J2003 terminal (6) faces top of radio. 

. Aline coupler (4) with mating coupler (7). Coupler (4) may have to be turned slightly to mate 
with coupler (7). 

4. Using screwdriver, tighten two captive screws (2). 

5. Connect orange wire (W103) (1) to J2001. 


WO P 


FOLLOW-ON MAINTENANCE: Replace top and bottom covers. (Seq paragraph 2-7.) 
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2-13. POWER SWITCH/CIRCUIT BREAKER CB101 REPLACEMENT. 


MATERIALS/PARTS: Circuit Breaker 
PRELIMINARY PROCEDURE: Remove A1000 assembly. (See_paragraph 2-9.) 


EL4GQ021 


NOTE 


At this time S103, J101, J102, PS101, CR101, and CR102 may also be removed. 
Removal and installation procedures are obvious. 


REMOVAL 


1. Using screwdriver, remove two screws (1). 

2. Carefully move Connector P101 (2) out of way. 

3. Using soldering iron, carefully unsolder red wire (3) from LINE side (4) and white/red wire (5) 
from LOAD side (6) of switch (7). 

4. Using wrench, remove nut (8) and IT lockwasher (9). 

5. Carefully push switch (7) out of panel. 


INSTALLATION 


1. Position switch (7) in panel and install IT lockwasher(9) and nut (8). 

2. Using wrench, tighten nut (8). 

3. Using soldering iron, carefully solder red wire (3) to LINE side (4) and white/red wire (5) to 
LOAD side (6) of switch (7). 

4. Position Connector P101 (2) over holes and install two screws (|). 

5. Using screwdriver, tighten two screws (1). 


FOLLOW-ON MAINTENANCE: Install A1000 assembly. (See|paragraph 2-9.| 
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2-14. SQUELCH SWITCH S102 REPLACEMENT. 


MATERIALS/PARTS: Rotary Switch 
PRELIMINARY PROCEDURE: Remove front panel. (See_paragraph 2-8. 


EL4GQ019 


REMOVAL 


1. Using screwdriver, remove screw (1) and knob (2). 


2. Using wrench, remove nut (8). 
3. Remove IT lockwasher (4) and push switch (5) out of front panel. 
4. Using soldering iron, carefully remove and resolder 13 wires (6) one at a time from defective 


switch to replacement switch. 
INSTALLATION 


. Carefully push switch (5) back into front panel. 
. Install IT lockwasher (4) and nut (8). 

Using wrench, tighten nut (3). 

. Install knob (2) and screw (1), 

Using screwdriver, tighten screw (1). 


FOLLOW-ON MAINTENANCE: Install front panel. (SeeLparagraph_ 2-8.] 


A AwON a 
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2-15. VOLUME CONTROL R101 REPLACEMENT. 


MATERIALS/PARTS: Variable Composition Resistor 
PRELIMINARY PROCEDURE: Remove front panel. (Seel paragraph 2-8.} 


EL4GQ028 


REMOVAL 


|. Using screwdriver, remove screw (1) and knob (2). 


2. Using wrench, remove nut (3), ET lockwasher (4), and stop clip (5). 
3. Push potentiometer (6) out of front panel. 


Using soldering iron, carefully unsolder three wires (7) one at o time and resolder on 
replacement potentiometer. 


INSTALLATION 


Push potentiometer (6) into front panel and position stop pin (8) in hold (9). 
. Install stop clip (5) with short end (10) in hole (9). 

. Install ET lockwasher (4) and nut (3). 

Using wrench, tighten nut (3). 

. Install knob (2) and screw (1). 

Using screwdriver, tighten screw (1). 


OaRWM = 


FOLLOW-ON MAINTENANCE: Install front panel. (See| paragraph 2-8.) 
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2-16. LIGHT SWITCH S101 REPLACEMENT. 


MATERIALS/PARTS: Rotary Switch 
PRELIMINARY PROCEDURE: Remove top cover. (Seq@_paragraph 2-7. 


EL4GQ029 


REMOVAL 


1. Using screwdriver, loosen one captive screw (1), raise A8000 assembly (2), and secure 
brace (3). 
. Using screwdriver, remove screw (4) and knob (5). 
. Using wrench, remove nut (6), IT lockwasher (7), and stop clip (8). 


2 

3 

4. Push switch (9) out of front panel. 

5. Using soldering iron, carefully unsolder two wires (10) one at a time and resolder on replace- 


ment switch. 


INSTALLATION 


. Push switch (9) into front panel and install stop clip (8), IT lockwasher (7), and nut (6). 


. Using wrench, tighten nut (6). 

. Install knob (5) and screw (4). 

. Release brace (3) and lower A38000 assembly (2) into case. 
Using screwdriver, tighten one captive screw (1). 


FOLLOW-ON MAINTENANCE: Install top cover. (See| paragraph 2-7.) 
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2-17. AUDIO CONNECTOR J103 AND J104 REPLACEMENT 


MATERIALS/PARTS: Electrical Connector Assembly, P/N SMC415681 
PRELIMINARY PROCEDURE: Remove front panel (Seel_paragraph 2-8.| 


EL4GQ020 


REMOVAL 


NOTE 


The steps given are typical of both connectors. The only difference is that Connector 
J103 has six wires and Connector J104 has five wires. 


1. Using spanner wrench, remove locknut (1). 
2. Carefully push connector (2) out of panel. 


3. Using soldering iron, carefully remove and resolder wires (3) from defective connector to re- 
placement connector one at a time. (See note for number of wires on each connector.) 


INSTALLATION 


1. Carefully push connector (2) back into panel. 
2. Install locknut (1) on connector (2). 
3. Using spanner wrench, tighten locknut (1). 


FOLLOW-ON MAINTENANCE: Install front panel. (See[paragraph 2-8.) 
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2-18. A3000 MODULE AND ASSEMBLY REPLACEMENT. 


MATERIALS/PARTS: Crystal REF System Assembly A3000, P/N SMD413519 
Harmonic Generator Assembly A3100 
Amplifier Mixer Assembly A3200 
Second Mixer Assembly A3300 
Intermediate Frequency Amplifier A3400 
Limiter Amplifier A3500 
Electrical Frequency Discriminator A3600 
Assembly Phase Discriminator A3700 
Low-Pass Filter FL3001 
High-Pass Filter FL3002 
Band-Pass Filter FL3003 
Band-Pass Filter FL8004 and FL38005 
PRELIMINARY PROCEDURE: Remove top cover, (Sed_paragraph 2-7.} 


EL4GQ037 


REMOVAL 
1. Using screwdriver, loosen one captive screw (1). 
2. Swing assembly (2) out and secure brace (3). 
3. Pull out five slide clips (4) and remove shield (5). 


NOTE 


Assembly can be removed with or without first removing modules. If assembly is to be 
removed without removing modules, proceed to step 11. 
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2-18. _A3000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


REMOVAL (CONT) 


(TYPICAL FOR 


ALL BOARDS) ROTATED 90° 8 
BOTTOM VIEW 1 EL4GQ038 


NOTE 


Modules A3100 through A3700 are secured with captive screws. Steps 4, 5 and 6 are 
typical for all modules. 


4. Disconnect black wire (W203) from A3300 (1) and red wire (W204) from A3700 (2). 
5. Using screwdriver, loosen captive screws (3). 
6. Carefully pull module (4) off board to release from pins. Do not twist from side to side. 


NOTE 


Modules FL3001 through FL3005 are secured with locknuts and are soldered to printed 
circuit board. Steps 7 through 10 are typical for all modules. 


7. Disconnect green wire (W202/W402) from FL3002 (5). 
8. Using wrench, remove locknuts (6). 


CAUTION 


Care must be taken when performing next step to prevent damage to printed circuit 
board. 


9. Using soldering iron, carefully unsolder module wires (7) from printed circuit board. 
10. Carefully pull module (8) off board. 
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2-18. _A3000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


16 


ROTATED 180° 


EL4GQ039 


11. Using screwdriver, loosen two captive screws (9). 
CAUTION 


Care must be taken when performing next step to prevent damage to pins on assembly. 


12. Carefully pull P3001 (10) off pins (11). 

13. Disconnect black wire (W203) from A3300 (12), red wire (W204) from A3700 (13), green wire 
(W202/W402) from FL3002 (14), and all wires from wire clips. 

14. Using jeweler’s screwdriver, remove C-clip (15) from pin (16) and remove brace. 

15. Using pliers, pull hinge pin (17) out of hinge. 

16. Remove assembly (18). 


INSTALLATION 
CAUTION 
Before installing assembly, make sure pins (11) are not bent. Straighten any bent pins. 


1. Position assembly (18) in hinge and insert hinge pin (17). 
2. Position brace (19) on pin (16) and install C-clip (15). 


NOTE 


If modules were not removed from assembly, proceed to step 8 for installation of 
assembly. 
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2-18. A3000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


(TYPICAL FOR 
ALL BOARDS) 


ROTATED 90° 
BOTTOM VIEW 


EL4GQ040 


NOTE 


Modules FL3001 through FL3005 are secured with locknuts and are soldered to printed 
circuit board. Steps 3, 4, and 5 are typical of all modules. 


Module number locations are stamped on board. 


3. Position module (1) on board and install locknuts (2). 
4. Using wrench, tighten locknuts (2). 


CAUTION 


Care must be taken when performing next step to prevent damage to printed circuit 
board. 


5. Using soldering iron, carefully solder pins (3) of module to printed circuit board. 
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2-18. _A3000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


WN 
\ 

\ 

SAA 
\ 


\ 
- Wy 


{TYPICAL FOR 
ALL BOARDS) 


v 
\ 
Ss 


ROTATED 90° 
BOTTOM VIEW 10 11 EL4GQ041 


CAUTION 


Before installing modules, make sure pins on assembly are not bent. Straighten any 
bent pins. 


Care must be taken when performing next step to prevent damage to pins on assembly. 
NOTE 


Modules A3100 through A3700 are secured with captive screws. Steps 6 and 7 are 
typical for all modules. 


Module number location is stamped on board. 


6. Carefully position module (4) on pins (5) and push into place. 

7. Using screwdriver, tighten captive screws (6). 

8. Connect black wire (W203) to A3300 (7), red wire (W204) to A3700 (8), green wire (W202/ 
W402) to FL38002 (9), and all wires to wire clips. 

9. Position shield (10) under board and aline with pins. 

10. Secure shield (10) by pushing in five slide clips (11). 
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2-18. _A3000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


EL4GQ042 


CAUTION 


Before installing P3001, make sure pins on assembly are not bent. Straighten any bent 
pins. 


Care must be taken when performing next step to prevent damage to pins on assembly. 


11. Carefully position P3001 (1) on pins (2) and push into place. 
12. Using screwdriver, tighten two captive screws (3). 

13. Release brace (4) and lower assembly (5) into position. 

14. Using screwdriver, tighten one captive screw (6). 


FOLLOW-ON MAINTENANCE: Install top cover. (Seelparagraph_ 2-7.| 
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2-19. A4000 MODULE AND ASSEMBLY REPLACEMENT 


MATERIALS/PARTS: IF Amplifier Assembly A4000 
Electrical Frequency Discriminator A4200 
Band-Pass Filters FL4001 and FL4002 
IF Amplifier Assembly A4100 
Audio Frequency Amplifier A4300 
PRELIMINARY PROCEDURE: Remove bottom cover. (Sed paragraph 2-7.) 


7 
fff 


77777 
Hf7 
of 


/ 
‘yf 


IIIVG FT 


REMOVAL 


1. Using screwdriver, loosen two captive screws (1). 
2. Swing assembly (2) out and secure brace (3). 


NOTE 


Assembly can be removed with or without first removing modules. If assembly is to be 


removed without removing modules, proceed to step 8. 


3. Pull out four slide clips (4) and remove shield (5). 


EL4GQ030 
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2-19. A4000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


REMOVAL (CONT) 


7) 


ah, 
yy 
DS Af, 


va 


BOTTOM VIEW EL4GQ031 


NOTE 


Modules A4100 through A4300 are secured with captive screws. Steps 4 and 5 are typi- 
cal for all modules. 


4. Using screwdriver, loosen captive screws (1). 
5. Carefully pull module (2) off board to release from pins. Do not twist from side to side. 


CAUTION 


Extreme care must be taken when performing next step to prevent damaging test points 
on printed circuit board. 


NOTE 


Modules FL4001 and FL4002 are secured with locknuts. Steps 6 and 7 are typical for 
both modules. 


Note position of FL4002 module for 50KC or WIDE BAND operation mode. 


6. Using wrench, remove locknuts (3) and IT lockwashers (4). 
7. Carefully pull module (5) off board. 
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2-19. A4000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


ROTATED 90° 


EL4GQ032 


8. Using screwdriver, loosen two captive screws (6). 


CAUTION 


Care must be taken when performing next step to prevent damage to pins on assembly. 


9. Carefully lift P4001 (7) off pins (8). 

10. Remove blue wire (W201/W401) (9) from J1005. 

11. Using jewelers screwdriver, remove C-clip (10) from pin (11). 
12. Using pliers, pull hinge pin (12) out of hinge. 

13. Remove assembly (13). 


INSTALLATION 


CAUTION 


Before installing assembly, make sure pins (8) are not bent. Straighten any bent pins. 


1. Position assembly (13) in hinge and insert hinge pin (12). 
2. Position brace (14) on pin (11) and install C-clip (10). 


NOTE 


If modules were not removed from assembly, proceed to step 9 for installation of 
assembly. 
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2-19. A4000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


DETAIL B EL4GQ033 
NOTE 


Before installing Filter FL4002, establish whether a 50KC or WIDE BAND operation mode 
will be used. The position of the Filter FL4002 will depend on operation mode select- 
ed. See detail A for 50KC operation mode and detail B for WIDE BAND operation mode. 


(TYPICAL OF 
ALL BOARDS) 


BOTTOM VIEW 


EL4GQ0034 


NOTE 


Modules FL4001 and FL4002 are secured with locknuts. Steps 3 and 4 are typical for 
both modules. 


Module number location is stamped on board. 


3. Position module (1) on board and install IT lockwashers (2) and locknuts (3) on 
studs (4). 
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2-19. _A4000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 
CAUTION 


Extreme care must be taken when performing next step to prevent damaging test points 
on printed circuit board. Do not overtighten. 


4. Using wrench, carefully tighten locknuts (3). 


y a 
© @ 

5 

ba (TYPICAL OF 


ALL BOARDS) 


BOTTOM VIEW EL4GQ035 


CAUTION 


Before installing modules, make sure pins on assembly are not bent. Straighten any 
bent pins. 


Extreme care must be taken when performing next step to prevent damage to pins on 
assembly. 


NOTE 


Modules A4100 through A4300 are secured with captive screws. Steps 5 and 6 are 
typical for all modules. 


Module number location is stamped on board. 


5. Carefully position module (5) on pins (6) and push into place. 
6. Using screwdriver, tighten captive screws (7). 
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2-19. A4000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 
INSTALLATION (CONT) 
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7. Position shield (1) under board and aline with pins, 
8. Secure shield (1) by pushing in four slide clips (2). 


CAUTION 
Check screws on top of modules for tightness. If loose, tighten. 
9. Install blue wire (W201/W401) (3) to J1005. 
CAUTION 
Care must be taken when performing next step to prevent damage to pins on assembly. 

10. Carefully position P4001 (4) on pins (5) and push into place. 
11. Using screwdriver, tighten two captive screws (6). 
12. Release brace (7) and lower assembly (8) into position. 


13. Using screwdriver, tighten two captive screws (9). 


FOLLOW-ON MAINTENANCE: Install bottom cover. (Seelparagraph 2-7.) 
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2-20. A5000 MODULE AND ASSEMBLY REPLACEMENT. 


MATERIALS/PARTS: IF Amplifier Assembly A5000 
Audio Frequency Assembly Amplifier A5100 
Amplifier Limiter A5200 
Squelch Assembly A5300 
Audio Frequency Transformer T5001 
Band-Pass Filter FL5001 
Armature Relay K5001 
Armature Relay K5002 
PRELIMINARY PROCEDURE: Remove top cover. (Se¢_paragraph 2-7.) 


EL4GQ043 


REMOVAL 


NOTE 


To get to A5000 assembly, A3000 assembly must first be moved out of the way. 


1. Using screwdriver, loosen one captive screw (1). 

2. Swing A3000 assembly (2) out and secure brace (38). 

3. Using screwdriver, loosen three captive screws (4). 

4. Pry up pull ring (5) and carefully pull assembly out of case. 
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2-20. A5000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


REMOVAL (CONT) 


BOTTOM VIEW 


EL4GQ044 


5. Pull out four slide clips (1) and remove shield (2). 
NOTE 


Modules A5100 through A5300 are secured with captive screws. Steps 6 and 7 are 
typical for all modules. 


6. Using screwdriver, loosen captive screws (3). 
7. Carefully pull module (4) off board to release from pins. Do not twist from side to side. 


NOTE 


Modules FL5001 and T5001 are secured with locknuts and are soldered to printed circuit 
board. Steps 8, 9, and 10 are typical for both modules. 


8. Using wrench, remove locknuts (5). 
CAUTION 


Care must be taken when performing next step to prevent damage to printed circuit 
board. 


9. Using soldering iron, carefully unsolder module pins (6) from printed circuit board. 
10. Carefully pull modules (7) off board. 
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2-20. A5000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


10 


EL4GQ045 


NOTE 


Shield (8) does not have to be removed in order to replace K5001 and K5002 modules. 
Steps for removing K5001 and K5002 modules are the same. 


11. Using screwdriver, remove screw (9), flat washer (10), and holddown (11). 
12. Carefully pull module (12) from receptacle (13). 


INSTALLATION 
NOTE 
If modules were not removed from assembly, proceed to step 11. 
Steps for installing K5001 and K5002 modules are the same. 
Module number location is stamped on board. 
1. Carefully position module (12) in receptacle (13) and push into place. 


2. Install holddown (11), flat washer (10), and screw (9). 
3. Using screwdriver, tighten screw (9). 
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2-20. A5000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


BOTTOM VIEW 


EL4GQ046 


NOTE 


Modules FL5001 and T5001 are secured with locknuts and are soldered to printed circuit 
board. Steps 4, 5, and 6 are typical for both modules. 


Module number location is stamped on board. 


4. Position module (1) on board and install locknuts (2). 
5. Using wrench, tighten locknuts (2). 


CAUTION 


Care must be taken when performing next step to prevent damage to printed circuit 
board. 


6. Using soldering iron, carefully solder pins (3) of module to printed circuit board. 
NOTE 


Modules A5100 through A5300 are secured with captive screws. Steps 7 and 8 are 
typical for all modules. 


Module number is stamped on board. 


7. Carefully position module (4) on pins and push into place. 
8. Using screwdriver, tighten captive screws (5). 
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2-20. A5000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


EL4GQ047 


9. Position shield (6) under board and a line with pins. 
10. Secure shield (6) by pushing in four slide clips (7). 
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2-20. A5000 MODULE AND ASSEMBLY REPLACEMENT. (CONT) 


EL4GQ048 


CAUTION 


Care must be taken when performing next step to prevent damage to pins on assembly 
connector. 


11. Carefully position assembly (1) in case and push into place, engaging assembly connector 
pins (2) and case connector (3). 

12. Using screwdriver, tighten three captive screws (4). 

13. Release brace (5) on A3000 assembly (6) and lower into place. 

14. Using screwdriver, tighten one captive screw (7). 


FOLLOW-ON MAINTENANCE: Install top cover. (See_paragraph 2-7.) 
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CHAPTER 3 


DIRECT SUPPORT PERFORMANCE AND TROUBLESHOOTING PROCEDURES USING 
MAINTENANCE KIT MK.1978/VRC AND DISCRETE TEST EQUIPMENT (TMDE) 


Subject Section Page 
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OVERVIEW 


This chapter contains performance tests, troubleshooting, and alinement procedures at the direct 
support level, using Maintenance Kit MK-1978/VRC and discrete test equipment (TMDE). 


The performance tests are diagnostic in purpose. They should be used to verify that an R-442/VRC is 
operating properly or to point out the existence of faults. 


If failure to meet a performance test standard confirms that a fault is present in the unit under test, the 
test procedure will refer you to a specific chart in the troubleshooting section. The troubleshooting 
charts are designed to isolate the faults noted in the performance tests. They will guide you to the 
source of defects and/or misalinements. 


Once it has identified the source of a fault, a troubleshooting chart will refer you to the appropriate 
repair/replacement instructions or alinement procedure. Because each stage of the receiver 
depends upon its other stages for overall operating efficiency, the replacement, repair, or 
realinement of even one component could alter the signals enough to create the need for other 
realinements. Therefore, after making any alterations in the R-442/VRC, do all the performance 
tests, even those you have done already. 


Section | PERFORMANCE TESTS 
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3-1. GENERAL. 


This section contains performance test procedures for use with Maintenance Kit MK-1978/VRC and 
discrete test equipment (TMDE). They will enable you to determine whether or not an R-442/VRC is 
operating acceptably. Each test procedure checks specific functions of the receiver to help you find 
and isolate faults. 
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3-1. GENERAL. (CONT) 


Each test is complete and may be performed individually. Therefore, you may choose the appropriate 
test to verify gross equipment failure or performance degradation of specific stages. However, this 
maintenance approach is not recommended. It is best to perform all the tests in sequence. This 
systematic maintenance approach will ensure that all faults are found and corrected. 


Faults in the R-442/VRC are evidenced by failure of the radio to meet the performance standards found 
within the test procedures in bold type. When an R-442/VRC fails to meet a performance standard, 
discontinue the test and turn to the troubleshooting chart referred to in the procedure. 


3-2. VOLUME CONTROL TEST. 


PURPOSE. This test checks the VOLUME control of the R-442/VRC for proper operation. When a 
1-kHz tone is injected into the receiver ANTENNA port, the speaker should output a clear tone with no 
scratchy sound or sudden drop in volume. The absence of a tone means that the signal is not passing 
completely through the R-442/VRC circuitry and could even indicate total equipment failure; 
therefore, perform this test before the others in this section. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Frequency Counter AN/USM-207 Loudspeaker LS-454/U 

Signal Generator AN/URM-103 Maintenance Kit MK-1978/VRC 
Adapter (T-Connector) UG-274 B/U Rf Cables (two) RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagrarg’) 


@) 


POWER 
SUPPLY 
PP-1104(*)/G 


25.5V DC 


RG-58/U} CONN RG-58/U 


MK-1978/VRC RCVR 


MTR 
O ° XMT 
GND SPKR 


SIGNAL 


R-442 GENERATOR FREQUENCY 
ees AN/URM-103 COUNTER 
AN/USM-207 
a sor LO RFO 
CUTE RG-58/U T CONNECTOR 
LOUDSPEAKER anne UG-274/U 
LS-454/U 


EL4GQ 135 
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3-2.. VOLUME CONTROL TEST. (CONT) 
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Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, 20-u rf input level, 1-kKHz modulation 
and 8-kHz frequency deviation. 


EQUIPMENT 


AN/USM-207 


AN/URM-I03 


R-442/VRC 


MK-1978/VRC 


TEST PROCEDURE 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 

SENSITIVITY 

FUNCTION 
DIRECT/HETERODYNE 


OPERATE/OFF/STAND BY 
BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

DEVIATION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


AUX POWER 
AUDIO 

KEY 

AUX RCVR 
X-MODE (RT) 
SQUELCH 


POSITION/SETTING 


100 

TRACK 

MIN (fully counterclockwise) 
0.3 V MAX (both switches to left) 
10°(black knob) 

PLUG IN 

FREQ 

DIRECT 


OPERATE 


30.00 

10 

1000 Hz 

Adjust for 8-kKHz meter indication 
To red line 

LO, 0-10 KUV 

20 u 


Fully counterclockwise 
ON 


ON 
MUTED 
RCVE 
NORMAL 
NORMAL 
ON 


1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 
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3-2. VOLUME CONTROL TEST. (CONT) 
NOTE 
To produce a display on the AN/USM-207, the AN/U RM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 
the LO RF UV control to 20 u. 


2. Disconnect T-connector from AN/USM-207. 
3. Turn R-442/VRC VOLUME control fully clockwise, then fully counterclockwise. 


STANDARD. Tone from speaker should be clear, with no scratchiness or sudden changes in volume 
at any point in the rotation of the VOLUME control. 


4. If volume changes suddenly, if tone is scratchy, or if no tone at all is heard, see troubleshooting 


3-3. RECEIVER SENSITIVITY TEST. 


PURPOSE. This test checks the ability of the R-442/VRC to detect low-level rf signals by measuring 
its SIN AD at several frequencies. SIN AD gives receiver sensitivity in terms of the following ratio: 


Signal + noise + distortion/noise + distortion. 
SINAD is expressed in decibels. The better a receiver's SINAD, the better signals, even weak ones, 
can be heard over unwanted internal noise. The SINAD for the R-442/VRC should be at least -10 db 


(from a zero-db reference) when the rf level is 0.5 u. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Adapter (T-Connector) UG-274B/U 
Distortion Analyzer TS-723(*)/U Matching Unit CN-901/U 
Frequency Counter AN/USM-207 Maintenance Kit MK-1978/VRC 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 


3-4 


TM = 11-5820-401-34-3/0967-LP-432-3060 


3-3. RECEIVER SENSITIVITY TEST. (CONT) 


TEST SETUP. Connect equipment as shown in test setup diagram(A) . 


POWER 
SUPPLY 
PP-1104(*)}/G 


MK-1978/VRC 


RG-58/U RG-58/U 


O O 
TO LO RF 
RT ANT SIG GEN 

CONN 

©) e) 


GND SPKR 
: SIGNAL FREQUENCY 
GENERATOR SOUINE 
AN/URM-103 ER 
AN/USM-207 


LO RFO 


MATCHING 
UNIT 


RG-58/U 


DISTORTION 
ANALYZER 
O TS-723(*)/U O 


> Ww 
oO 0 


O O 
AF INPUT METER 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. if using alternate test equipment, adjust for 30.00 MHz, 0.5-u rf input level, 1-kKHz 
modulation, and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/USM-207 FREQUENCY TUNING-MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 108 (black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 


INPUT QO 


CN-901/U T CONNECTOR 
UG-274/U 


EL4GQ136 
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3-3. RECEIVER SENSITIVITY TEST. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/URM-I03 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
FUNCTION 1000 Hz 
DEVIATION Adjust for 8-kHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 0.5/u 
R-442/VRC BAND 
MC-TUNE-KC 30.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 
MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
X-MODE (RT) RCVE 
RT NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 
TS-723(*)U RANGE X10 
AF INPUT MIN 
AF-RF AF 
FREQUENCY 100 
FUNCTION METER 
R.M.S. VOLTS/DB 30 v 


TEST PROCEDURE 
Sensitivity Test at 30.00 MHz 


1. Connect TS-723(*)/U METER lead_C to MK-1978/VRC SPKR jack; connect lead D to GND 


jack. (See test setup diagram (A) ,| page 3-5]) 
2. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


NOTE 
To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 


AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 
the LO RF UV control to 0.5 u. 
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3-3. RECEIVER SENSITIVITY TEST. (CONT) 


8. 
0. 
10. 
11. 


Disconnect T-connector from AN/USM-207. 


3 
4. Adjust R-442/VRC VOLUME control for 17-volt indication on TS-723(*)/U meter. 
5. 
6 
z 


If 17-volt indication cannot be obtained, see troubleshooting[ chart 3-10] 


. Disconnect TS-723(*)/U METER leads from MK-1978/VRC jacks. 
. Connect TS-723(*)/U AF INPUT lead B to MK-1978/VRC SPKR jack; connect lead A to GND 


jack. (See test setup diagram\A 

Turn TS-723(*)/U FUNCTION switch to SET LEVEL. 

Adjust TS-723(*)/U AF INPUT control for zero-db indication on meter. 

Change TS-723(*)/U FUNCTION switch to DISTORTION. 

Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter indication. 


STANDARD. The new TS-723(’)/U meter indication (step 11) should be at least -10 db from the 
previous zero-db indication (step 8). 


12. 


If TS-723(*)/U meter indication is not at least -10 db from previous indication, see trouble- 
shooting [chart _3-2 


Sensitivity Test at 53.00 MHz 


13. 
14. 


15. 


16. 


17. 


Change R-442/VRC MC-TUNE-KC switch to 53.00 MHz and BAND tB) . 

Turn AN/URM-103 BAND SWITCH to (C)and RF TUNING control for 53.00-MHz meter 
indication. 

Reconnect TS-723(*)/U METER lead C to MK-1978/VRC SPKR jack; reconnect lead D to GND 
jack. 

Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz, 

Repeat steps 3 through 12. 


Sensitivity Test at 41.00 MHz 


18. 


Change R-442/VRC MC-TUNE-KC switch. to 41.00 MHz and BAND tf) 
53.00 MHZ meter 


19.Turn AN /URM-103 BRAND SWITCH to (c)and RF TUNING control for 


20. 


21. 


22. 


indication. 

Reconnect TS-723(*)/U METER lead C to MK-1978/VRC SPKR jack; reconnect lead D to GND 
jack. 

Adjust AN/URM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
41.00 MHz. 

Repeat steps 3 through 12. 


Sensitivity Test at 64.00 MHz 


23. 
24. 


25. 


26. 


ef: 


Change R-442/VRC MC-TUNE-KC switch to 64.00 MHz and BAND to(B) . 

Turn AN/URM-103 BAND SWITCH to (D)and RF TUNING control for 64.00-MHz meter 
indication. 

Reconnect TS-723(*)/U METER lead C to MK-1978/VRC SPKR jack; reconnect lead D to GND 
jack. 

Adjust ANLURM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
64.00 MHz. 

Repeat steps 3 through 12. 
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3-3. RECEIVER SENSITIVITY TEST. (CONT) 


Sensitivity Test at 52.00 MHz 


28. Change R-442/VRC MC-TUNE-KC switch fo 52.00 MHz and BAND to : 

29. Turn AN/URM-103 BAND SWITCH to ©) and RF TUNING control for 52.00-MHz meter 
indication. 

30. Reconnect TS-723(*)/U METER lead C to MK-1978/VRC SPKR jack; reconnect lead D to GND 
jack. 

31. Adjust AN/URM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
52.00 MHz. 

32. Repeat steps 3 through 12, 


Sensitivity Test at 75.00 MHz 


33. Change R-442/VRC MC-TUNE-KC switch.tg 75.00 MHz and BAND to (B) . 

34. Turn AN/URM-103 BAND SWITCH to ©) and RF TUNING control for 75.00-MHz meter 
indication. 

35. Reconnect TS-723(*)/U METER lead C to MK-1978/VRC SPKR jack; reconnect lead D to GND 
jack. 

36. Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz. 


37. Repeat steps 3 through 12. 


3-4. NEW SQUELCH TEST. 


PURPOSE. This test checks the sensitivity of R-442/VRC squelch modules (A5200, A5300) to the 
NEW SQUELCH signal (150 Hz) at several carrier frequencies. The 150-Hz signal is injected into the 
R-442/VRC ANTENNA port, energizing Squelch Module Relay K5002, which unsquelches the 
receiver. Proper operation of the squelch modules is verified by CALL lamp response to carrier signal 
strength at or below a 0.5-u rf level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Frequency Counter AN/USM-207 Rf Cables (two) RG-58/U 
Signal Generator AN/URM-103 Maintenance Kit MK-1978/VRC 


Adapter (T-Connector) UG-274 B/U 
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3-4. NEW SQUELCH TEST. (CONT) 


TEST SETUP. Connect equipment as shown in test setup diagran(A) . 


@) 


POWER 
SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 
RG-58/U 


RG-58/U 


TO LORF |Rcvr\ 


RT ANT 
CONN SIG GEN| xmTR 


SIGNAL 
GENERATOR 
AN/URM-103 


FREQUENCY 
COUNTER 
AN/USM-207 


LORFO 


INPUT 


MATCHING RG-58/U 
UNIT 
CN-901/U T CONNECTOR 
UG-274/U 
EL4GQ137 


Turn on test equipment, Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, minimum rf input level, 150-Hz 
modulation, and 3-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


FREQUENCY TUNING-MC 
POWER 


AN/USM-207 100 


TRACK 


DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10°(black knob) 

SENSITIVITY PLUG IN 

FUNCTION FREQ 

DIRECT/HETERODYNE DIRECT 
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3-4. NEW SQUELCH TEST. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC BAND (A) 
MC-TUNE-KC 30.00 
SQUELCH NEW ON 
VOLUME Fully counterclockwise 
POWER ON 
LIGHT ON 
MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH (8) 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
FUNCTION 150 Hz 
DEVIATION Adjust for 3-kKHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV Minimum setting 


TEST PROCEDURE 
NEW SQUELCH Test at 30.00 MHz 
1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 
NOTE 
To produce a display on the AN/USM-207, the ANLURM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 


the LO RF UV control to minimum setting. 


2. Disconnect T-connector from AN/USM-207. 
3. If necessary, readjust AN/URM-103 DEVIATION control for 3-kHz meter indication. 
4. Turn AN/URM-103 LO RF UV control slowly clockwise until R-442/VRC CALL lamp lights. 


STANDARD. R-442/VRC CALL lamp should light while the AN/U RM-103 LO RF UV control setting is 
at or below 0.5 uv. 
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3-4. NEW SQUELCH TEST. (CONT) 


5. If LO RF UV control setting is more than 0.5 uw when CALL lamp lights, or if CALL lamp 
does not light, see troubleshooting|_chart_3-3 
6. Remove cable from R-442/VRC ANTENNA port. 


STANDARD. R-442/VRC CALL lamp should go out. Remember that without the 150-Hz tone, Relay 
K5002 will not be energized to supply the 16 volts necessary to turn on the audio amplifiers; therefore, 
the receiver is squelched. 


7. If CALL lamp does not go out, see troubleshooting|_chart_3-3 
8. Reconnect cable to R-442/VRC ANTENNA port. 


STANDARD. R-442/VRC CALL lamp should light. 


9. If CALL lamp does not light, see troubleshooting|_chart_3-3 
NEW SQUELCH Test at 41.00 MHz 


10. Change R-442/VRC MC-TUNE-KC switch_to 41.00 MHz and BAND to(A) : 

11. Turn AN/URM-103 BAND SWITCH to (C)and RF TUNING control for 41.00-MHz meter 
indication. 

12. Adjust AN/U RM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
41.00 MHz. 

13. Repeat steps 2 through 9. 


NEW SQUELCH Test at 52.00 MHz 


14. Change R-442/VRC MC-TUNE-KC switch to 52.00 MHz. 
15. Turn AN/URM-103 RF TUNING control for 52.00-MHz meter indication. 
16. Adjust AN/URM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
52.00 MHz. 
17. Repeat steps 2 through 9. 


NEW SQUELCH Test at 53.00 MHz 


18. Change R-442/VRC MC-TUNE-KC switch to 53.00 MHz and BAND to(B) ; 

19. Turn AN/URM-103 RF TUNING control for 53.00-MHz meter indication. 

20. Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz. 


21. Repeat steps 2 through 9. 


NEW SQUELCH Test at 65.00 MHz 


23. Turn AN/URM-103 BAND SWITCH to ) and RF TUNING control for 65.00-MHz meter 


22. Change R-442/VRC MC-TUNE-KC 0D 65.00 MHz, 
D 
indication. 
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NEW SQUELCH TEST. (CONT) 


24. Adjust AN/URM-103 RF TUNING control for 65.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
65.00 MHz. 


25. Repeat steps 2 through 9. 


NEW SQUELCH Test at 75.00 MHz 


3-5. 


Change R-442/VRC MC-TUNE-KC switch to 75.00 MHz. 

Turn AN/URM-103 RF TUNING control for 75.00-MHz meter indication. 

Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz. 

Repeat steps 2 through 9. 


OLD SQUELCH TEST. 


PURPOSE. This test checks the sensitivity of the R-442/VRC squelch modules (A5200, A5300) to 
OLD SQUELCH noise components (7300 Hz) at several carrier frequencies. Proper operation of the 
squelch modules is verified by CALL lamp response to signal strength at or below a 0.7-u rf carrier 


level. 


TEST EQUIPMENT AND MATERIALS 
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Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Frequency Counter AN/US M-207 Rf Cables (two) RG-58/U 
Signal Generator AN/URM-103 Maintenance Kit MK-1978/VRC 


Adapter (T-Connector) UG-274 B/U 
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3-5. OLD SQUELCH TEST. (CONT) 


TEST SETUP. Connect equipment as shown in test setup diagram 


@) 


POWER 
SUPPLY 
PP-1104(*)/G 


MK-1978/VRC 


RG-58/U RG-58/U 


O 
TO LORF |rcvr\ 


RT ANT 
CONN SIG GEN | xmTR 


SIGNAL 
GENERATOR 
AN/URM-103 


FREQUENCY 
COUNTER 
AN/USM-207 


LORFO 


INPUT 


MATCHING RG-58/U 
UNIT 
CN-901/U T CONNECTOR 
UG-274/U 
EL4GQ13? 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, minimum rf input level, 1-kHz 
modulation, and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/USM-207 FREQUENCY TUNING-MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10°(black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 


3-13 


TM = 11-5820-401-34-3/0967-LP-432-3060 


3-5. OLD SQUELCH TEST. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/URM-103 OPERATE/OFF/STANDBY OPERATE 
BAND SWITCH 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
FUNCTION 1000 Hz 
DEVIATION Adjust for 8-kKHz meter indication 


RF SET TOLINE 


To red line 


RF OUT PUT LO, 0-10 KUV 

LO RF UV Minimum setting 
R-442/VRC BAND 

MC-TUNE-KC 30. 00 

SQUELCH OLD ON 

LIGHT ON 

VOLUME Fully counterclockwise 

POWER ON 
MK-1978/VRC AUX POWER ON 

AUDIO MUTED 

KEY RCVE 

X-MODE (RT) NORMAL 

AUX RCVR NORMAL 

SQUELCH ON 


TEST PROCEDURE 
OLD SQUELCH Test at 30.00 MHz 
1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 
NOTE 
To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 


the LO RF UV control to minimum setting. 


2. Disconnect T-connector from AN/USM-207. 
3. Turn AN/URM-103 LO RF UV control clockwise until R-442/VRC CALL lamp lights. 


STANDARD. R-442/VRC CALL lamp should light while LO RF UV control setting is at or below 0.7u. 


4. if LO RF UV control setting is more than 0.7 uw, see troubleshooting_chart_ 3-3 
5. Remove cable from R-442/VRC ANTENNA port. 
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3-5. OLD SQUELCH TEST. (CONT) 
STANDARD. R-442/VRC CALL lamp should go out. 


6. If CALL lamp stays lit, see troubleshooting|_chart 3-3 
7. Reconnect cable to R-442/VRC ANTENNA port. 


STANDARD R-442/VRC CALL lamp should light. 
8. If CALL lamp does not light, see troubleshooting|_chart_3-3 
OLD SQUELCH Test at 41.00 MHz 


9. Change R-442/VRC MC-TUNE-KC switch to 41.00 MHz and BAND to (A) . 

10. Turn AN/URM-103 BAND SWITCH to © and RF TUNING control for 41.00-MHz meter 
indication. 

11. Adjust AN/URM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
41.00 MHz. 

12. Repeat steps 2 through 8. 


OLD SQUELCH Test at 52.00 MHz 


13. Change R-442/VRC MC-TUNE-KC switch to 52.00 MHz. 

14. Turn AN/URM-103 RF TUNING control for 52.00-MHz meter indication. 

15. Adjust AN/URM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
52.00 MHz. 

16. Repeat steps 2 through 8. 


OLD SQUELCH Test at 53.00 MHz 


17. Change R-442/VRC MC-TUNE-KC switch to 53.00 MHz and BAND to ; 

18. Turn AN/URM-103 RF TUNING control for 53.00-MHz meter indication. 

19. Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz. 

20. Repeat steps 2 through 8. 


OLD SQUELCH Test at 65.00 MHz 


21. Change R-442/VRC MC-TUNE-KC switch to 65.00 MHz. 

22. Turn AN/URM-103 BAND SWITCH to (5) and RF TUNING control for 65.00-MHz meter 
indication. 

23. Adjust AN/URM-103 RF TUNING control for 65.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
65.00 MHz. 

24. Repeat steps 2 through 8. 


OLD SQUELCH Test at 75.00 MHz 


25. Change R-4421VRC MC-TUNE-KC switch to 75.00 MHz. 
26. Turn AN/URM-103 RF TUNING control for 75.00-MHz meter indication. 
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3-5. OLD SQUELCH TEST. (CONT) 


27. Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz. 


28. Repeat steps 2 through 8. 
3-6. RECEIVER AUDIO POWER TEST. 


PURPOSE. This test checks the ability of the R-442/VRC to drive its three audio outputs, namely: 


1. The MUTED audio output, which supplies power to the speaker. 
2. The UNMUTED audio output, which supplies power to the headphones. 
3. The FIXED LEVEL audio output, which supplies power to the interohone system. 


An rf level strong enough to drive the A4200 module into limiting (20uv) is injected into the R-442/VRC 


ANTENNA port. The audio output voltages are then measured at the SPKR and INTERCOM jacks of the 
MK-1978/VRC. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Adapter (T-Connector) UG-274 B/U 
Ac Voltmeter ME-30(*)/U Matching Unit CN-901/U 
Frequency Counter AN/USM-207 Maintenance Kit MK-1978/VRC 
Signal Generator AN/URM-103 Rf Cable RG-58/AJ 


TEST SETUP. Connect equipment as shown in test setup diagram (A) . 


(a) POWER 


SUPPLY 


VOLTMETER 


PP-1104(*)/G 


25.5V DC 


POWER 


MK-1978/V RC 


RG-58/U 
LO RF 
CONN SIGGEN 
Oo Oo re) 
SPKR INTERCOM ° 
GND SIGNAL FREQUENCY 
GENERATOR COUNTER 
AN/URM-103 AN/USM-207 
; INPUT © 
MATCHING RG-.58/U i 
UNIT 
CN-901/U T CONNECTOR 
UG-274/U 
EL4GQ138 


3-6. RECEIVER AUDIO POWER TEST. (CONT) 
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Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 60.00 MHz, 20uv rf input level, 1-kHz modulation, 
and 8-kHz frequency deviation. 


EQUIPMENT CONTROL OR SWITCH 


AN/USM-207 


AN/URM-103 


ME-30(*)/U 


MK-1978/VRC 


R-442/VRC 


CONTROL AND SWITCH SETTINGS 


FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 

SENSITIVITY 

FUNCTION 
DIRECT/HETERODYNE 


OPERATE/OFF/STAND BY 
BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

DEVIATION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


RANGE selector switch 


AUX POWER 
AUDIO 

KEY 

AUX RCVR 
X-MODE (RT) 
SQUELCH 


BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


POSITION/SETTING 


100 

TRACK 

MIN (fully counterclockwise) 
0.3 V MAX (both switches to left) 
10°(black knob) 

PLUG IN 

FREQ 

DIRECT 


OPERATE 


60.00 

10 

1000 Hz 

Adjust for 8-kKHz meter indication 
To red line 

LO, 0-10 KUV 

20 uv 


30 v 


ON 
MUTED 
RCVE 
NORMAL 
NORMAL 
ON 


60.00 

OLD OFF 

ON 

Fully counterclockwise 
ON 
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3-6. RECEIVER AUDIO POWER TEST. (CONT) 
TEST PROCEDURE 
Muted Audio Power Test 
1. Connect ME-30(*)/U INPUT lead A to MK-1978/VRC SPKR jack; connect lead B to GND 
jack. (See test setup diagram.A)) page 3-16}) 
2. Adjust AN/URM-103 RF TUNING control for 60.00-MHz display on AN/USM-207. 
NOTE 
To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 60.00 MHz, and reset 
the LO RF UV control to 20 uv. 


3. Disconnect T-connector from AN/USM-207. 
4. Turn R-442/VRC VOLUME control fully clockwise. 


STANDARD. ME-30(*)/U meter should indicate at least 17 volts. 

5. If ME-30(*)/U meter indication is less than 17 volts, see troubleshooting| chart_3-10] 
Unmuted Audio Power Test 

6. Change MK-1978/VRC AUDIO switch to UNMUTED setting. 

7. Step ME-30(*)/U RANGE selector switch to lower settings until reaching most exact 

on-scale_ reading. 

STANDARD. ME-30(*)/U meter should indicate at least 7.75 volts. 

8. If ME-30(*)/U meter reading is less than 7.75 volts, see troubleshootingLchart_ 3-10] 
Fixed Audio Power Test 

9. Connect ME-30(*)/U INPUT lead A to MK-1978/VRC INTERCOM jack. 


10. Set ME-30(*)/U RANGE selector switch to lower settings until reaching most exact 
on-scale_ reading. 


STANDARD. ME-30(*)/U meter should indicate at least 0.16 volts. 
11. If ME-30(*)/U meter indicates less than 0.16 volts, see troubleshooting|chart 3-10] 
3-7. RECEIVER AUDIO DISTORTION TEST. 
PURPOSE. This test checks the ability of the R-442/VRC to minimize distortion. It is similar to the 
Receiver Sensitivity Test except that now a strong (20-uVv) rf level is used instead of 


a weak (0.5-uv) one. The 20-uv rf level is injected into the R-442/VRC ANTENNA port. The audio 


distortion, measured at the MUTED AUDIO output jack of the MK-1978/VRC, should be less than 8 
percent. 


3-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G 
Distortion Analyzer TS-723(*)/U 
Frequency Counter AN/USM-207 
Signal Generator AN/U RM-103 
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Adapter (T-Connector) UG-274 B/U 
Matching Unit CN-901/U 

Rf Cables (two) RG-58/U 
Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 


POWER 
SUPPLY 
PP.1104(*)/G 


MK-1978/VRC 


O O 
TO LO RF 
RT ANT SIG GEN 
CONN 


eo) ie) 
GND SPKR 


DISTORTION 
ANALYZER 
O TS-723(*)/U O 


O O 
AF INPUT METER 


SIGNAL 
GENERATOR 
AN/URM- 103 


MATCHING 
UNIT 
CN-901/U T CONNECTOR 


oO 0a 


FREQUENCY 
COUNTER 
AN/USM-207 


LO RFO 


INPUT O 


RG-58/U 


UG-274/U 


EL4GQ136 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. If using alternate test equipment, adjust for 64.00 MHz, 20-uv rf input level, 1-kKHz modulation, 
and 8-kHz frequency deviation. 
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3-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/USM-207 FREQUENCY TUNING-MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10°(black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH (0) 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
FUNCTION 1000 Hz 
DEVIATION Adjust for 8-kKHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 20 uv 
TS-723(*)/U RANGE x10 
INPUT MIN 
AF-RF AF 
FREQUENCY 100 
FUNCTION METER 
R.M.S. VOLTS/DB 30 v 
R-442/VRC BAND oP 
MC-TUNE-KC 64.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 
MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 


TEST PROCEDURE 


1. Connect TS-723(*)/U METER lead C to MK-1978/VRC SPKR jack; connect lead D to GND jack, 
(See test setup diagram CS 


2. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 
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To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 64.00 MHz, and reset 


the LO RF UV control to 20 wv. 


ou KR Ow 


jack. (See test setup diagram 


-—- OO © N 


1 
1 


. Disconnect T-connector from AN/USM-207. 

. Adjust R-442/VRC VOLUME control for 17-volt indication on TS-723(*)/U meter. 

. Disconnect TS-723(*)/U METER leads from MK-1978/VRC jacks. 

. Connect TS-723(*)/UAF INPUT lead B to MK-1978/VRC SPKR jack; connect lead A to GND 


. Turn TS-723(*)/U FUNCTION switch to SET LEVEL. 

. Set TS-723(*)/U METER RANGE switch to 100 percent. 

. Adjust TS-723(*)/U signal INPUT control for full scale meter deflection. 

. Turn TS-723(*)/U FUNCTION switch to DISTORTION. 

. Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter indication. 


STANDARD. TS-723(*)/U meter should indicate less than 8 percent (distortion), 


12. If TS-723(*)/U meter indicates 8 percent or above, see troubleshooting |chart 3-4 


3-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). 


PURPOSE. This test checks the R-442/VRC A5000 tray circuits for a flat response to modulating 
frequencies at and below 3 kHz. Receiver circuits are said to have a flat response if their gain remains 
nearly constant over a specified bandwidth. Frequencies not falling within this limited range receive 
little or no gain. The ability of the R-442/VRC to detect and respond flatly to the desired voice 
frequencies is verified by injecting 1 kHz, 500 Hz, and 3 kHz into its ANTENNA port and insuring that 
the power measured at the SPKR jack of the MK-1978/VRC falls within the required range. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G 
Frequency Counter AN/USM-207 
Signal Generator AN/URM-127 
Signal Generator AN/URM-103 
Ac Voltmeter ME-30(*)/U 


Adapters (two) UG-274 B/U (I- 
Connector) and UG-514 

Matching Unit CN-901/U 

Rf Cables (three) RG-58/U 

Maintenance Kit MK-1978/VRC 
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3-8. RECEIVER AUDIO RESPONSE TEST(NORMAL MODE). (CONT) 


TEST EQUIPMENT SETUP. Connect test equipment as shown in test setup diagram (a) 


NOTE: 
AN/URM-127 CONNECTED TO AN/URM-103 


(a) Capel AT START OF TEST. DOTTED LINE SHOWS 
Sear CONNECTION TO AN/USM-207 FOR FRE- 


QUENCY VERIFICATION DURING 
PROCEDURE. 


NOTE: THIS !S THE ONLY 
PERFORMANCE TEST TO UTILIZE 
THE AUX FICVR JACK. 


LO RF 
SIG GEN 


SIGNAL 


MK-1978/VRC 


~O FREQA 


GENERATOR 
FREQUENCY 
AN/URM-103 COUNTER 
AN/USM-207 


EXT MOD LO RF 


INPUT (Qj 


ale 


T CONNECTOR 
MATCHING UG-274/U 
UNIT 
CN-901/U 


ADAPTER 
UG-514 
(OBSERVE 
POLARITY) 


VOLTMETER 
ME-30/U 


SIGNAL 
GENERATOR 
AN/URM-127 


OUTPUT 
——o- 


O 
INPUT 
EL4GQ139 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 64.00 MHz, 20-uv rf input level, 1-kKHz modulation, 
and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


100 
TRACK 


AN/USM-207 FREQUENCY TUNING-MC 


POWER 


DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10°(black knob) 

SENSITIVITY PLUG IN 

FUNCTION FREQ 

DIRECT/HETERODYNE DIRECT 
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3-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT 


CONTROL OR SWITCH 


TEST PROCEDURE 


POSITION/SETTING 


AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
FUNCTION EXT MOD 
DEVIATION Adjust for 8-kHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 20 /uv 
R-442/VRC BAND 
MC-TUNE-KC 64.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 
AN/URM-127 FREQ RANGE MULTIPLIER x10 
FREQ RANGE DIAL 100 
Attenuator x] 
OUTPUT CONTROL Fully clockwise (maximum) 
ME-30(*)/U RANGE selector switch 30 v 
MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 


1. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 


NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 64.00 MHz, and reset 


the LO RF UV control to 20 uv. 


2. Disconnect T-connector from AN/USM-207. 
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3-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 
Audio Response Test (Normal Mode) at 1 kHz 


3. Set AN/USM-207 controls to following positions: 


CONTROL/SWITCH POSITION/SETTING 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY 0.1 v 
GATE TIME 1 (black knob) 
FUNCTION FREQ 


Disconnect rf cable from Adapter UG-514. (See test setup diagram(A}) Page _3-22)) 
Connect rf cable to AN/USM-207 FREQ A connector. 


Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

Disconnect rf cable from AN/USM-207 FREQ A connector. 

Reconnect rf cable to Adapter UG-514. 

Connect ME-30(*)/U INPUT lead A to MK-1978/VRC SPKR jack; connect lead B to GND jack. 
Adjust R-442/VRC VOLUME control for 17-volt indication on ME-30(*)/U. Do not change 
VOLUME control position during rest of test. 


= oO Slice Or 


STANDARD. A 1-kHz modulating tone injected into the R-442/VRC should produce 17 volts at the 
output. 


11. If R-442/VRC VOLUME control adjustment cannot produce 17-volt indication on ME-30(*)/U, 
see troubleshooting |_chart_ 3-10 


Audio Response Test (Normal Mode) at 500 Hz 


12. Turn AN/URM-127 FREQ RANGE DIAL to 50. 


13. Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) ) 
14. Connect rf cable to AN/USM-207 FREQ A connector. 

15. Adjust AN/URM-127 FREQ RANGE DIAL for 500-Hz display on AN/USM-207. 
16. Disconnect rf cable from AN/USM-207 FREQ A connector. 

17. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U should indicate between 14 and 22 volts. 
18. If ME-30(*)/U indicates below 14 volts or above 22 volts, see troubleshooting| chart 3-5 
Audio Response Test (Normal Mode) at 3 kHz 


19. Switch AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

20. Turn FREQ RANGE DIAL to 30. 

21. Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) ) 
22. Connect rf cable to AN/USM-207 FREQ A connector. 

23. Adjust AN/URM-127 FREQ RANGE DIAL for 3-kHz display on AN/USM-207. 
24. Disconnect rf cable from FREQ A connector. 

25. Reconnect rf cable to Adapter UG-514. 


3-24 


TM = 11-5820-401-34-3/0967-LP-432-3060 


3-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 
STANDARD. ME-30(*)/U should indicate between 14 and 22 volts. 
26. If ME-30(*)/U indicates below 14 volts or above 22 volts, see troubleshooting|_chart 3-5 
3-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). 
PURPOSE. This test is similar to the Audio Response Test (Normal Mode). When set up for X- 
mode, however, the R-442/VRC responds to a wider band of frequencies because the A5000 tray is 
not used. The ability of the receiver to detect and respond flatly to the desired intelligence is verified 
by comparing db readings taken at the MK-1978/VRC, X-MODE AUX RCVR jack while injecting several 


modulating frequencies to a reference voltage measurement taken at 1-kHz modulation. 


R-442/VRC X-MODE SETUP PROCEDURE 


REMOVE FL4002 


REPLACE 


EL4GQ134 


Remove bottom cover from R-442/VRC. (Sed_paragraph 2-7)] 

Raise A4000 tray and secure brace. 

Remove Filter FL4002. 

Rotate Filter FL4002 180 degrees. 

Put Filter FL4002 back into tray. 

Set X-MODE-NORMAL Switch S4001, located underneath tray, to X-MODE position. 
Release brace and lower A4000 tray. 

Replace R-442/VRC bottom cover. 


ty 
2: 
3. 
4. 
ae 
6. 
i 
8. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Adapters (two) UG-274 B/U (T- 
Frequency Counter AN/USM-207 Connector) and UG-514 
Signal Generator AN/URM-103 Matching Unit CN-901/U 
Signal Generator AN/URM-127 Rf Cables (three) RG-58/U 

Ac Voltmeter ME-30(*)/U Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect test equipment as shown in test setup diagran{B),[page 3-26) 
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3-9. RECEIVER AUDIO RESPONSE TEST (X.MODE). (CONT) 


POWER 
SUPPLY 


PP-1104(*)/G 


25.5V DC 


POWER 


MK-1978/VRC 
RG-58/U 


NOTE: 


AN/URM-127 CONNECTED TO AN/URM-103 
AT START OF TEST. DOTTED LINE SHOWS 
CONNECTION TO AN/USM-207 FOR FRE- 
QUENCY VERIFICATION DURING 
PROCEDURE. 


RG-58/U 


To LO RF MATCHING UNIT 
RT ANT SIG GEN CN-901/U 
N 
pay 0 XMTR SIGNAL cr 
GENERATOR , 
GND SPKR M-103 FREQUENCY 
Ane I COUNTER 
| AN/USM-207 
EXT MOD | 
0 LO RF ‘4 INPUT 
A ; \ 
reo RG-58/U RG-58/U 
(OBSERVE T CONNECTOR 
ME-30/U GENERATOR 
- 1A AN/URM-127 
INPUT 
[—}-B 
£€L4GQ140 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. If using alternate test equipment, adjust for 64.00 MHz, 20-uv rf input level, 1-kKHz modulation, 
and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


POSITION/SETTING 


AN/URM-127 FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
Attenuator 

OUTPUT CONTROL 
AN/USM-207 FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 

SENSITIVITY 

FUNCTION 
DIRECT/HETERODYNE 
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Fully clockwise (maximum) 


100 
TRACK 
MIN (fully counterclockwise) 


0.3 V MAX (both switches to left) 
10°(black knob) 

PLUG IN 

FREQ 

DIRECT 
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3-9. RECEIVER AUDIO RESPONSE TEST (X=MODE). (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH 


AN/URM-103 
BAND SWITCH 
RF TUNING 
DEVIATION RANGE KHZ 
FUNCTION 
DEVIATION 
RF SET TO LINE 
RF OUTPUT 
LO RF UV 


R-442/VRC BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 
ME-30(*)/U RANGE selector switch 
MK-1978/VRC AUX POWER 
AUDIO 
KEY 
AUX RCVR 
SQUELCH 


TEST PROCEDURE 


OPERATE/OFF/STAND BY 


POSITION/SETTING 


OPERATE 
(0) 
64.00 
10 
EXT MOD 
Adjust for 8-kKHz meter indication 
To red line 
LO, 0-10 KUV 
20 uv 


Fully counterclockwise 
ON 


3V 


ON 
MUTED 
RCVE 
CIPHER 
ON 


1. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 64.00 MHz, and reset 


the LO RF UV control to 20 uv. 


2. Disconnect T-connector from AN/USM-207. 


Audio Response Test (X-Mode) at 1 kHz 


3. Set AN/USM-207 controls to the following positions. 
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3-9. RECEIVER AUDIO RESPONSE TEST (XMODE).(CONT) 


CONTROL/JSWITCH POSITION/SETTING 


POWER TRACK 

DISPLAY MIN (fully counterclockwise) 
SENSITIVITY 0.1 

GATE TIME 1 (black knob) 

FUNCTION FREQ 


Disconnect rf cable from Adapter UG-514. (See test setup diagran{B)jpage 3-26)) 
Connect rf cable to AN/USM-207 FREQ A connector. 

Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

Disconnect rf cable from AN/USM-207 FREQ A connector. 

Reconnect rf cable to Adapter UG-514. 

Connect ME-30(*)/U INPUT lead A to MK-1978/VRC AUX RCVR Jack (inside X-MODE square). 
Connect lead Bto GND jack. Note meter indication. 


OONHAK 


STANDARD. ME-30(*)U meter should indicate at least 0.78 volt. 


10. If ME-30(*)/U meter does not indicate at least 0.78 volt, see troubleshooting|_chart_ 3-9 


Audio Response Test (X-Mode) at 500 Hz 


11. Turn AN/URM-127 FREQ RANGE DIAL to 50. 

12. Disconnect rf cable from Adapter UG-514. (See test setup diagram .) 
13. Connect rf cable to AN/USM-207 FREQ A connector. 

14. Adjust AN/URM-127 FREQ RANGE DIAL for 500-Hz display on AN/USM-207. 
15. Disconnect rf cable from AN/USM-207 FREQ A connector. 

16. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and -3 db of reading noted in 
step 9. 


17. If ME-30(*)/U meter does not indicate between + 2 db and -3 db of reading taken in step 9, see 
troubleshooting Lchart_ 3-9 


Audio Response Test (X-Mode) at 3 kHz 


18. Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

19. Turn FREQ RANGE DIAL to 30. 

20. Disconnect rf cable from Adapter UG-514. (See test setup diagram .) 
21. Connect rf cable to AN/USM-207 FREQ A connector. 

22. Adjust AN/URM-127 FREQ RANGE DIAL for 3-kHz display on AN/USM-207. 
23. Disconnect rf cable from AN/USM-207 FREQ A connector. 

24. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and -3 db of reading noted in 
step 9. 


25. If ME-30(*)/U meter does not indicate between + 2 db and -3 db of reading noted in step 9, see 
troubleshooting Lchart_ 3-9 
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3-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 
Audio Response Test (X-Mode) at 5 kHz 


26. Turn AN/URM-127 FREQ RANGE DIAL to 50. 

27. Disconnect rf cable from Adapter UG-514. (See test setup diagram ) 
28. Connect rf cable to AN/USM-207 FREQ A connector. 

29. Adjust AN/URM-127 FREQ RANGE DIAL for 5-kHz display on AN/USM-207. 
30. Disconnect rf cable from ANUSM-207 FREQ A connector. 

31. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and -3 db of reading noted in 
step 9. 


32. if ME-30(*)/U meter does not indicate between + 2 db and -3 db of reading taken in step 9, see 
troubleshooting 


Audio Response Test (X-Mode) at 10 kHz 


33. Turn FREQ RANGE DIAL to 100. 


34. Disconnect rf cable from Adapter UG-514. (See test setup diagram ) 
35. Connect rf cable to AN/USM-207 FREQ A connector. 

36. Adjust AN/URM-127 FREQ RANGE DIAL for 10-kHz display on AN/USM-207. 
37. Disconnect rf cable from AN/USM-207 FREQ A connector. 

38. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and -3 db of reading noted in 
step 9. 


39. If ME-30(*)/U meter does not indicate between + 2 db and -3 db of reading noted in step 9, see 
troubleshooting 


NOTE 


Before performing any other test in this section, see R-442/VRC X-MODE Setup 
Procedure and do the following: 


Set X-MODE-NORMAL switch S4001 to NORMAL. 
Return Filter FL4002 to its original position. 


3-10. RECEIVER SELECTIVITY TEST. 


PURPOSE. This test checks the ability of the R-442/VRC A4000 tray IF Filters FL4001 and FL4002 to 
reject unwanted signals and, thus, determine bandwidth. The R-442/VRC should have a minimum 


bandwidth of 32 kHz at the filters’ 6-db attenuation point and a maximum bandwidth of 80 kHz at their 
60-db attenuation point. This is verified by: 


1. Finding the minimum rf level which must be injected into the R-442/VRC ANTENNA port to 
cause the CALL lamp to light. 

2. Injecting twice the rf level found in step 1, while observing that the R-442/VRC CALL lamp is lit 
when the frequency is offset +16 kHz from the carrier. 

3. Injecting 1000 times the rf level found in step 1, while observing that the R-442/VRC CALL lamp 
is off when the frequency is offset more than +40 kHz from the carrier. 
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3-10. RECEIVER SELECTIVITY TEST. (CONT) 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G 
Frequency Counter AN/USM-207 
Signal Generator AN/URM-103 
Adapter (T-Connector) UG-274 B/U 


Matching Unit CN-901/U 
Rf Cables (two) RG-58/U 
Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 


@) 


POWER 
SUPPLY 


PP-1104(*)/G 


25.5V DC 


POWER 


MK-1978/VRC 
RG-58/U 


To i: 
RT ANT ORF |RCVR 


! 
CONN SIG GEN | xmTR 


i SIGNAL 


GENERATOR FREQUENCY 
AN/URM-103 COUNTER 
AN/USM-207 
LORFO 
a INPUT A 
MATCHING RG-58/U 
UNIT aE 
CN-901/U T CONNECTOR 
UG-274/U 

EL4GQ137 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. If using alternate test equipment, adjust for 30.00 MHz, minimum rf input level, and no 
modulation. 
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3-10. RECEIVER SELECTIVITY TEST. (CONT) 


CONTROL AND SWITCH SETTINGS 


POSITION/SETTING 


EQUIPMENT 


CONTROL OR SWITCH 


AN/USM-207 FREQUENCY TUNING-MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 103 (black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYN E DIRECT 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH B 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
FUNCTION MOD OFF 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV Minimum setting 
R-442/VRC BAND 
MC-TUNE-KC 30.00 
SQUELCH OLD ON 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 
MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 


TEST PROCEDURE 
1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 
NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 
the LO RF UV control to minimum setting. 


2. Disconnect T-connector from AN/USM-207. 
3. Turn AN/URM-103 LO RF UV control slowly clockwise until R-442VRC CALL lamp lights. Note 
control setting. 
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3-10. RECEIVER SELECTIVITY TEST. (CONT) 
4. Increase AN/URM-103 LO RF UV level to twice the reading noted in step 3. 
STANDARD. R-442/VRC CALL lamp should remain lit. 


5. If R-442/VRC CALL lamp goes off, see troubleshooting|chart_3-6] 

6. Change AN/USM-207 GATE TIME to 10°. 

7. Reattach T-connector to AN/USM-207. 

8. Adjust AN/URM-103 RF TUNING control for 30.019-MHz (30019.0-kKHz) display on AN/USM- 
207. To produce display, follow instructions in note under step 1, but reset AN/URM-103 LO RF 
UV control to level arrived at in step 4. 

9. Disconnect T-connector from AN/USM-207. 


STANDARD. R-442/VRC CALL lamp should be off. 


10. If R-442/VRC CALL lamp is lit, see troubleshootinglchart_3-6] 

11. Turn AN/URM-103 RF TUNING control slowly counterclockwise until R-442/VRC CALL lamp 
lights. 

12. Reattach T-connector to AN/USM-207. 

13. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note 
frequency displayed. 

14. Adjust AN/URM-103 RF TUNING control for 29.981-MHz (29981.0-kHz) display on 
AN/USM-207. 

15. Disconnect T-connector from AN/USM-207. 

16. Reset AN/URM-103 LO RF UV control to level arrived at in step 4. 


STANDARD. R-442/VRC CALL lamp should be off. 


17. If R-442/VRC CALL lamp is lit, see troubleshootingLchart 3-6] 

18. Turn AN/URM-103 RF TUNING control slowly clockwise until R-442/VRC CALL lamp lights. 

19. Reattach T-connector to AN/USM-207. 

20. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note 
frequency displayed. 

21. Subtract frequency noted in step 20 from frequency noted in step 13. 


STANDARD. The difference between the two frequencies should beat least 32 kHz. 


22. If difference between frequencies noted in steps 13 and 20 is less than 32 kHz, see trouble- 
shooting 

23. Increase LO RF UV level to 1000 times reading noted in step 3. 

24. Change AN/USM-207 GATE TIME to 10°. 

25. Reattach T-connector to AN/USM-207. 

26. Adjust AN/URM-103 RF TUNING control for 30.41-MHz display on AN/USM-207. To produce 
display, follow instructions in note under step 1, but reset AN/URM-103 LO RF UV control to 
level arrived at in step 23. 

27. Disconnect T-connector from AN/USM-207. 


STANDARD. R-442/VRC CALL lamp should be off. 
28. If R-442/VRC CALL lamp is lit, see troubleshooting| chart _3-6 
29, Turn AN/URM-103 RF TUNING control slowly counterclockwise until R-442/VRC CALL lamp 


lights. 
30. Reattach T-connector to AN/USM-207. 
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3-10. RECEIVER SELECTIVITY TEST. (CONT) 


31. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note 
frequency displayed. 

32. Adjust AN/URM-103 RF TUNING control for 29.59-MHz display on AN/USM-207. 

33. Disconnect T-connector from AN/USM-207. 

34. Reset AN/URM-103 LO RF UV control to level arrived at in step 23. 


STANDARD. R-442/VRC CALL lamp should be off. 


35. If R-442/VRC CALL lamp is lit, see troubleshooting chart 3-6] 

36. Turn AN/URM-103 RF TUNING control slowly clockwise until R-442/VRC CALL lamp lights. 

37. Reattach T-connector to AN/USM-207. 

38. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note 
frequency displayed. 

39. Subtract frequency noted in step 38 from frequency noted in step 31. 


STANDARD. The difference between the two frequencies should be 80 kHz or less. 


40. If difference between frequencies noted in steps 31 and 38 is more than 80 kHz, see 
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3-11. GENERAL. 
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This section contains troubleshooting charts which will help you diagnose failures in the R-442/VRC 


receiver. The troubleshooting charts are designed to isolate faults in response to specific 
performance problems noted during performance testing in section | of this chapter. 


There are two basic kinds of troubleshooting charts provided: gross failure troubleshooting and 


performance degradation troubleshooting. Both kinds of troubleshooting are based on the use of 


TMDE and Maintenance Kit MK-1978/VRC. 
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3-11. GENERAL. (CONT) 
GROSS FAILURE TROUBLESHOOTING 


Gross failure troubleshooting is generated by failure of the VOLUME control test, the first of the 
performance tests in section | of this chapter. Failure of the VOLUME control test indicates that no 
audio at all is available at the receiver’s loudspeaker jack. This implies a total failure of some module 
or component resulting in complete loss of signal. Therefore, the gross troubleshooting charts are 
designed to help you locate the failed module or component, with the assumption that the failed part 
does not operate at all. 


This assumption differs from the approach taken in performance degradation troubleshooting, which 
assumes that a module or component may be responsible for slight defect symptoms because the part 
may be only partially operational. 


PERFORMANCE DEGRADATION TROUBLESHOOTING 


When the receiver produces audio output, but the signal fails to meet certain standards, the receiver’s 
performance is considered degraded. Degraded performance can result in weak audio, limited 
reception range, distortion, and many other problems. 


The troubleshooting charts are designed to locate the cause of the performance degradation by using 
procedures more complex than those utilized for gross troubleshooting. Added complexity is due to the 
fact that the troubleshooting tests must evaluate the quality of the signals at various test points, instead 
of merely confirming the presence of signals as is usually the case in gross troubleshooting. 


OVERALL TROUBLESHOOTING APPROACH 


Both kinds of troubleshooting charts contained in this section are intended for use based on the 
following assumptions in connection with the R-442/VRC. 


1, Only one malfunction exists which is causing the defect symptom. 

2. The troubleshooting charts do not isolate every possible defect. 

3. Failure to locate a defect using the charts suggests a wiring-related problem which can be 
isolated using the schematics located in the back of this manual. 

4. Troubleshooting procedures for germanium and silicon versions of the R-442/VRC are the 
same. 


3-12. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. 


The gross troubleshooting charts in this section are based on the assumption that the receiver fails the 
VOLUME control test at any frequency setting of the MC-TUNE-KC control. However, certain defects 

in the crystal reference system can result in loss of audio at some frequencies while the receiver can 
function normally at other frequency settings. 
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3-12. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. (CONT) 


Before proceeding with the steps given in the gross troubleshooting chats, determine whether or not 
the failure to the volume control test conforms to any of the following failure modes: 


CAUSE 


Crystal Y2012 (5.65 MHz) 
in A2000 assembly 


FAILURE MODE CORRECTION 


No audio on all channels 
ending in “O”, (eg, 
30.00,30.10,30.20, etc) 


Replace A2000 assembly. 


No audio on all channels 
ending in “5”, (eg, 
30.05,30.15,30.25, etc) 


Crystal Y2011 (5.60 MHz) 
in A2000 assembly 


Replace A2000 assembly. 


No audio on the same 100- Defective interpolation Replace A2000 assembly. 
kHz segment for each MHz oscillator crystal See _ interpolation oscil- 
of tuning lator crystal chart. 

INTERPOLATION OSCILLATOR CRYSTAL CHART 
The following chart is used to isolate the particular crystal responsible for audio failure in the same 
100-kHz segment for each MHz of tuning. In this failure mode, if audio is absent at 30.05 and 30.10, 


it will be absent at 40.05 and 40.10; 50.05 and 50.10, etc. 


INTERPOLATION OSCILLATOR CRYSTAL CHART 


SEGMENT OF KC CONTROL 


WHERE AUDIO IS ABSENT CORRECTION 
05 and 10 Crystal Y2007 Replace A2000 assembly. 
15 and 20 Crystal Y2008 Replace A2000 assembly. 
25 and 30 Crystal Y2009 Replace A2000 assembly. 
35 and 40 Crystal Y2010 Replace A2000 assembly. 
45 and 50 Crystal Y2005 Replace A2000 assembly. 
55 and 60 Crystal Y2004 Replace A2000 assembly. 
65 and 70 Crystal Y2003 Replace A2000 assembly. 
75 and 80 Crystal Y2002 Replace A2000 assembly. 
85 and 90 Crystal Y2001 Replace A2000 assembly. 
95 and 100 Crystal Y2006 Replace A2000 assembly. 
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3-13. TROUBLESHOOTING FLOW CHARTS. 


START 


CONNECT EQUIPMENT AS 
SHOWN ON SH 18, AND 
TURN POWER ON. SET 
MK-1978/VRC AUDIO 
SWITCH TO MUTED. 


SET R-442/VRC TO 30.00 
MHZ, TURN VOLUME CON- 
TROL FULLY CLOCKWISE. 


SET MK-1978/VRC AUX 
POWER SWITCH ON. 


SET AN/URM-103 FOR 20-uV 
RF WITH 1000-HZ MODU- 
LATION AND 8-KHZ 
DEVIATION 


ANY 
AUDIO TONE 
HEARD? 
NOTE 1 


YES 


NO 


IS 

DIAL 

LAMP LIT 
? 


NO 


YES 
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No Audio Troubleshooting 
(Sheet 1 of 18) 


NOTES 


REPLACE VOLUME CON- 1. 


Do not confuse audio tone with noise. Audio 
TROL R101. REPEAT 


tone is 1-kHz signal. 


PERFORMANCE TEST. 


2. The assumption here is that audio is scratchy 
or fades in and out one or more times as 
VOLUME control is turned. A very weak 
audio is diagnosed in Audio Power Trouble- 
shooting. 


SEE NOTE 2 


3. If 0.16 vac is present, Monitor Amplifier A5100 
is working, indicating a valid received audio from 
A4300. Therefore, 25.5 vdc power supply to 
prior stages and to lamp can be assumed ok. 


PARA 3-2 


SET ME-30/U TO READ VAC. 
CONNECT POSITIVE LEAD 
TO MK-1978/VRC PIN K, 


FIXED AUDIO, CONNECT 
NEGATIVE LEAD TO GND. 


TROUBLESHOOT 
POWER 


0.16 VAC NO 


PRESENT? 


SUPPLY 


YES 


REPLACE DIAL LAMP 


SEE NOTE 3 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
No Audio Troubleshooting 
(Sheet 2 of 18) 


NOTES 


SET ME-30/U TO READ VAC. 
CONNECT POSITIVE LEAD 
TO MK-1978/VRC PIN K, 


4. Presence of unmuted audio indicates good 
REPLACE A5100. Audio Transformer T5001 and probable bad 
REPEAT PERFORMANCE Resistor R5117 in the A5100. 


TEST. 


FIXED AUDIO. CONNECT : 

NEGATIVE LEAD TO GND. 5. Asignal at TP5009 is assumed because fixed 
audio is ok, indicating that FL5001 is good. 
The 0.78 vac value is approximate, and can 


be as high as 1.1 v. 


SEE NOTE 4 


AT LEAST 
0.16 VAC 
? 


_—O 


SET MK-1978/VRC AUDIO 
SWITCH TO UNMUTED. CON- 
NECT ME-30/U POSITIVE 
LEAD TO MK-1978/VRC 
SPKR JACK. CONNECT 
NEGATIVE LEAD TO GND. 


NO 


PARA 3-2 


REPLACE VOLUME CON- 


TROL R101. REPEAT 
PERFORMANCE TEST. 


AT LEAST 
7.75 VAC INDI- YES 

CATED ON 

METER? 


PARA 3-2 


NO 


CONNECT ME-30/U TO R-442/ 
VRC TP5002. R-442/VRC 
VOLUME CONTROL MUST 
BE FULLY CLOCKWISE. 


CONNECT ME-30/U TO 


TP5001 


0.78-VAC 


SIGNAL PRESENT REPLACE AUDIO TRANS- 
? 


NO 16 TO 20 VAC YES FORMER T5001. REPEAT 
? PERFORMANCE TEST, 


NOTE 5 


NO 
YES 


PARA 3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


SET ME-26/U TO READ VOC. 


CONNECT ME-26/U TO 
TP5003. 


29.5 VDC 


PRESENT NO 
? 


YES 


REPLACE AUDIO AMPLIFIER 
A5100. REPEAT PERFOR- 


MANCE TEST. 


SEE NOTE 6 


PARA 3-2 


AUDIO 
TONE 
HEARD? 


YES 


NO 


INSTALL ORIGINAL A5100. 


SET ME-26/U TO READ 
OHMS. 
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REPAIR WIRING TO PLUG 
P5001 OR AT J5001. 


REPEAT PERFORMANCE 
TEST. 


PARA 3-2 


PROBLEM CORRECTED. 
RETURN TO PERFORMANCE 


TESTS. DO ALL TESTS IN 
SEQUENCE. 


PARA 3-2 


NOTE 


6. Due to limited number of test points, compo- 
nent substitution is sometimes necessary. 
Absence of signal at TP5001 could be due to 
failed Power Transistor Q201 or Resistor 
R202. These components are difficult to test 
directly, and much more difficult to substi- 
tute than the A5100 assembly. 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
No Audio Troubleshooting 
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JUMP ACROSS R202 WITH 


JUMPER WIRE 


RECEIVER, BOTTOM VIEW OF CONNECTOR P201 
AREA WITH ASSEMBLY A1000 REMOVED 


TONE YES REPLACE R202 
HEARD? 


NO 


REPLACE POWER 
TRANSISTOR 0201 


RETURN TO PERFORMANCE 


TESTS. OO ALL TESTS IN 
SEQUENCE. 


RETURN TO PERFORMANCE 
TESTS. DO ALL TESTS IN PARA 3-2 
SEQUENCE. 


PARA 3-2 
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3-13. TROUBLESHOOTING FLOWCHARTS. (CONT) 


© 


CRS CHECK 


CONNECT ME-30/U TO MK- 
1978/VRC SPKR JACK. 
SLOWLY ADJUST SIG 


GENERATOR RF QUTPUT 
TO 31.00 MHZ. 


TONE 
OR MOTOR- 
BOATING SOUND 
HEARD? 
NOTE 7, 


YES 


SEE NOTE 8 
NO 


SET SIG GENERATOR TO 
30.00 MHZ. SLOWLY 
ADJUST SIG GENERATOR 
RF OUTPUT TO 29.00 MHZ. 


TONE 
OR MOTOR- 
BOATING SOUND 
HEARD? 


SEE NOTE 8 
NO 


SET ME-26/U TO READ VDC. 
CONNECT ME-26/U TO 


TP4006. 


16 VDC 
PRESENT? 


NO 


YES 
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REMOVE RF CABLE FROM 
R-442/VRC ANT PORT. RE- 
MOVE P1004 FROM J1004. 


CONNECT SIG GENERATOR 
RF CABLE TO P1004. 


SET SIG GENERATOR TO 
INJECT 41.50 MHZ. SET 
R-442/VRC TO 30.00 MHZ. 
INJECT 100-uV RF. 


SET ME-26/U TO READ VOC 
WITH ZERO REFERENCE AT 
CENTER OF SCALE 


CONNECT ME-26/U TO 
TP3001 


TROUBLESHOOT 
POWER 


SUPPLY 


NOTES 


7. An alternate method of checking for a bad 
CRS is to ground TP3001 in the A3000 
assembly while the sig generator is varied 
+ 1 MHz. If the audio tone is heard when 
TP3001 is grounded, it means that the 
CRS is bad. 

8. Keep in mind that this entire troubleshooting 
procedure assumes one total component 
failure causing absence of an audio signal. 
This simple check can quickly isolate a bad 
CRS. 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
No Audio Troubleshooting 
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ZERO-VOC 
READING ON 
ME-26/U? 


SEE NOTES 


SET SiG GENERATOR TO 
41.75 MHZ. ME-26/U WILL 
MOVE OFF CENTER. 


SEE NOTE 10 


TURN R-442/VRC KC CON- 
TROL SLOWLY TO 30.05 
MHZ WHILE OBSERVING 
ME-26/U FOR RETURN TO 
CENTER 


MOMENTARY 
ZERO-VDC 
READING? 

NOTE 11 


NO 


SET ME-26/U BACK TO 
TRUE ZERO REFERENCE. 
CONNECT ME-26/U TO 
TP3002. 


TURN R-442/VRC KC CON- 
TROL TO 30.00 MHZ WHILE 
OBSERVING ME-26/U 


NO SEE NOTE 12 REMOVE P1004 FROM RF 


CABLE AND CONNECT P1004 
TO J1004. REMOVE P3701 


FROM J3701 ON THE A3700. 


CONNECT P3701 TO FRE- 


QUENCY COUNTER. SET 
R-442/VRC TO 30.00 MHZ. 


FREQUENC 


TM 11-5820-401-34-3/0967-LP-432-3060 


NOTES 


9. With R-442/VRC set at 30 MHz and 41.5 MHz 
injected into FL3002, there should be no 


error signal from the CRS. The meter will 
remain centered. 


10. This setting should force the CRS to output 
a dc error voltage. The voltmeter will indi- 
cate this voltage. 


11. If the Time Delay Relay K3001 fails to 
momentarily short the dc error signal, the 
CRS can shift the local oscillator 1 MHz. 


12. Since previous steps confirmed presence of 
audio tone when CRS was isolated from other 
stages, the local oscillator can be considered 
alined. Therefore, CRS must be generating 
incorrect error signal, driving local oscillator 
off frequency. 


COUNTER READS YES 
5.65 MHZ + 
500 HZ? 
NO Vv 
SH 13 
MOMENTARY Y 
13.5-VDC ES 
READING? 
r 
NO 
1G 
SH? 
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CHART 3-1 
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NOTE 


13. Do not discard A2100. 
REPLACE A2100. TURN 
R-442/VRC KC CONTROL TO 
30.05 MHZ WHILE OBSERV- 
ING ME-26/U. 


SEE NOTE 13 


PROBLEM CORRECTED. 


MOMENTARY YES RETURN TO 


13.5 VDC 
READING? 


PERFORMANCE TESTS. 


NO 


REPLACE TIME DELAY 
RELAY K3001. RETURN 
TO PERFORMANCE TESTS. 


PUT BACK ORIGINAL A2100. 
REPLACE MOMENTARY PARA 3-2 
CONTACT SWITCH S103. 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 3-2 


PARA 3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3:1 
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NOTES 


14. Voltage may vary from 0.78 to 1.1 vac 


15. Actual voltage will be slightly lower due to 
some attenuation uf signal by the filter 


SET R-442/VRC TO 30.00 
MHZ. REMOVE RF CABLE 
FROM R-442/VRC ANT PORT. 
REMOVE P1005 FROM J1005 
ON A1000. 


0.78 VAC 
PRESENT? 
NOTE 15 


NO 


YES 


CONNECT SIG GENERATOR 
RF CABLE TO P1005. SET 
SIG GENERATOR TO 11.5 
MHZ, 1-KHZ MODULATION, 
8-KHZ DEVIATION, 50-uV RF. 


REPLACE A5100. RETURN REPLACE FL5001. RETURN 
TO PERFORMANCE TO PERFORMANCE 
TESTS. TESTS. 


AUDIO YES 
TONE 
HEARD? 


PARA 3-2 PARA 3.2 


NO 


CONNECT ME-30/U TO 
TP5013. SET ME-30/U TO 
READ 1 V. 


0.78 VAC 
PRESENT? 
NOTE 14 


NO 


A5000 YES 
CHECK 


CONNECT ME-30/U TO 


TP5008 
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A1000 
CHECK 


CONNECT P1005 TO J1005. 
CONNECT FREQUENCY 


COUNTER TO P1004 AND 
J1004 WITH T-CONNECTOR. 


SEE NOTE 16 


SEE NOTE 17 


COUNTER 
READS 41.5 MHZ 
+3.5 KHZ? 


NO 


YES 


DISCONNECT COUNTER 
FROM TEE. CONNECT P1004 
TO J1004. REMOVE P1002 
FROM J1002. 


INJECT 10-uV, 30-MHZ RF 
INTO J1002, WITH 1-KHZ 
MODULATION, 8-KHZ 
DEVIATION 


TONE 
FROM 
LOUDSPEAKER? 


YES 


NO 


ALINE A1400. REPLACE 
A1400 IF ALINEMENT DOES 


NOT CORRECT PROBLEM. 
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ALINE LOCAL OSCILLATOR 
A1500. REPLACE A1500 IF 
ALINEMENT DOES NOT 
CORRECT PROBLEM. 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 3-2 


CHECK A1100, 


A1200, A1300 


DISCONNECT SIG GENERA- 
TOR FROM J1002. CONNECT 
P1002 TO J1002. 


REMOVE A1000 TOP COVER. 
SET UP SIG GENERATOR TO 
INJECT 70-uV, 30-MHZ RF, 
1-KHZ MODULATION, 8-KHZ 
DEVIATION. 


NOTES 


16. No signal is injected into receiver during this 
step. R442/VRC is set at 30.00 MHz. 


17. The tolerance of the local oscillator with the 
CRS connected is +3.5 kHz. 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 3-2 


TM 11-5820-401-34-3/0967-LP-432-3060 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
No Audio Troubleshooting 
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INJECT SIGNAL AT 
C1305 AS PER 


ALINE A1300. REPLACE 
A1300 IF ALINEMENT DOES 
NOT CORRECT PROBLEM. 


ILLUSTRATION 


RETURN TO 

TONE 

HEARD ae PERFORMANCE 
) TESTS 


YES 


CHANGE SIG GENERATOR 


RF LEVEL TO 20 wV. INJECT PARA 3-2 
SIGNAL AT C1205. 


INJECT 
SIGNAL HERE 
A1000 ASSEMBLY 
EL4GQ212 
TONE NO ALINE A1200. REPLACE 
HEARD A1200 IF ALINEMENT DOES 
? NOT CORRECT PROBLEM. 


YES 


ALINE A1100. REPLACE 


A1100 IF ALINEMENT DOES RETURN TO 


PERFORMANCE 


NOT CORRECT PROBLEM. 
RETURN TO PERFORMANCE 
TESTS. 


TESTS 


PARA 3-2 PARA 3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
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A4000 
ISOLATION 


CONNECT ME-30/U TO 
TP4003 ON THE A4000 


TRAY 


0.15 VAC 
READING 
? 


NO 


SET ME-26/U TO READ VDC, 
30 SCALE 


CONNECT ME-26/U TO 


TP4006 


16 VDC 


PRESENT 
? 


YES 


CONNECT ME-26/U TO 


TP4008 


3-46 


YES REPLACE AUDIO AND 
SQUELCH PREAMP A4300 


ALINE A4300. RETURN 
TO PERFORMANCE 


TESTS. 


PARA 3-2 


NO TROUBLESHOOT POWER 
SUPPLY OR WIRING 


16 VOC 


PRESENT NO 
? 


YES 


REPLACE A4200 
MODULE 


ALINE A4200. RETURN 
TO PERFORMANCE 
TESTS. 


PARA 3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
No Audio Troubleshooting 
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SET SIG GENERATOR TO 


5-MHZ RF AT 
Oe wT AG MODU- REPLACE A4200 MODULE 


REPLACE A4100 MODULE 
LATION. INJECT SIGNAL 
INTO TP4004. 


LOUDSPEAKER 
GETS 
QUIET? 


ALINE A4100. RETURN TO 
PERFORMANCE TESTS. 


NO ALINE A4200. RETURN TO 


PERFORMANCE TESTS. 


YES 


INJECT SIGNAL INTO 


; PARA 3-2 
TP4005 BANS 


REPLACE FL4002. 


LOUDSPEAKER 
? NO RETURN TO 


GETS 
QUIET? 


PERFORMANCE TESTS. 


YES 


SET RF LEVEL T0 


50 wV. INJECT SIGNAL PARA 3-2 
INTO TP4009. 


REPLACE FL4001. 
RETURN TO 


LOUDSPEAKER 
GETS 
QUIET? 


YES 
PERFORMANCE TESTS. 


NO 


PARA 3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
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ANY 
FREQUENCY 
READING AT 
ALL? 


REMOVE P3701 FROM 
COUNTER. CONNECT P3701 
TO J3701. REMOVE P3301 
FROM J3301. 


NO 


REPLACE INTERPOLATION 
OSCILLATOR Y2100. RE- 
TURN TO PERFORMANCE 
TESTS. 


CONNECT P3301 TO 
COUNTER 


COUNTER 

READS 46.850 MHZ 

+2,.3 KHZ 
? 


NO 
PARA 3-2 


Mees CHECK 


A3000 


REMOVE P3301 FROM 
COUNTER. CONNECT P3301 
TO J3301. 


CONNECT ME-30/U TO 


TP3014 


SET SIG GENERATOR TO 
INJECT 41.5 MHZ, 10 KyV, 
WITH NO MODULATION. 
SET R-442/VRC TO 30.00 
MHZ. 


0.4-VAC 
READING? 
NOTE 18 


NO 


REPLACE FL3002 AND 
RETURN TO PERFORMANCE 
TESTS 


REMOVE P3002 FROM J3002. 
CONNECT SiG GENERATOR 


TO J3002. 


SEE NOTE 19 


PARA 3-2 
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NOTES 


18. The test point voltages given for the A3000 
assemblv are approximate. if no reading is 
obtained, or if reading is grossly incorrect, 
try a replacement module. 


YES 19, CRS modules are prealined. 


REPLACE Y¥2006 CRYSTAL. 
RETURN TO PERFOR- 
MANCE TESTS. 


PARA 3.2 


CONNECT ME-30/U TO 
TP3015 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


© 


0.5-VAC 
READING? 


YES 


CONNECT ME-30/U TO 


TP3013 


0.3-VAC 
READING? 


YES 


CONNECT ME-30/U TO 


TP3011 


METER 
SHOWS SLIGHT 
INDICATION? 


YES 


CONNECT ME-30/U TO 
TP3016 


NO 


NO 


NO 


CHART 3-1 


No Audio Troubleshooting 


(Sheet 14 of 18) 


REPLACE A3100 AND RE- 
TURN TO PERFORMANCE 
TESTS 


SEE NOTE 20 


PARA 3-2 


REPLACE FL3001 AND 


RETURN TO PER- 
FORMANCE TESTS 


PARA 3-2 


REPLACE A3200 AND 
RETURN TO PER- 


FORMANCE TESTS 


PARA 3-2 


11-5820-401-34-3/0967-LP-432-3060 


NOTE 


20. CRS modules are prealined. 


0.2-VAC 
READING? 


YES 


NO 


REPLACE A3300 AND 


RETURN TO PER- 
FORMANCE TESTS 


PARA 3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CONNECT ME-30/U TO 
TP3009 


0.6-VAC 


READING debe 
? 


YES 


CONNECT ME-30/U TO 
TP3008 


0.3-VAC NO 
READING 
? 
YES 
CONNECT ME-30/U TO 
TP3007 
1.5-VAC NO 


READING 
? 


YES 
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REPLACE A3400 AND 
RETURN TO PERFOR. 


MANCE TESTS 


PARA 3-2 


REPLACE FL3004 AND 
RETURN TO PER- 
FORMANCE TESTS 


PARA 3-2 


REPLACE A3500 AND 
RETURN TO PER- 


FORMANCE TESTS 


PARA 3-2 


CONNECT ME-30/U TO 


TP3006 


1.0 VAC 
READING 
? 


YES 


REPLACE FL3005 ANDO 
RETURN TO PERFOR- 
MANCE TESTS 


PARA 3-2 


NO 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


SET ME-26/U TO READ VDC 
WITH POINTER AT CENTER 
SCALE ZERO REFERENCE 


CONNECT ME-26/U TO 
TP3003. CHANGE R-442/VRC 
FREQUENCY SEVERAL 
TIMES WHILE OBSERVING 
ME-26/U. 


MOMENTAR 
PLUS OR MINUS 


DC READING 
7 


YES 


SET R-442/VRC TO 30.00 MHZ. 
CONNECT ME-30/U TO 
TP3004. 


0.3-VAC 
READING 
? 


YES 


REPLACE A3700 AND RE- 


TURN TO PERFORMANCE 
TESTS 


PARA 3-2 


NO 


NO 


CHART 3-1 
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REPLACE A3600 AND 


RETURN TO PERFOR- 
MANCE TESTS 


PARA 3-2 


REPLACE A3500 AND 


RETURN TO PERFOR- 
MANCE TESTS 


PARA 3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
No Audio Troubleshooting 
(Sheet 17 of 18) 


ANY 
FREQUENCY REPLACE REFERENCE 
READING OSCILLATOR Y2200 
AT ALL? 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE CRYSTAL 
¥2012 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-1 
No Audio Troubleshooting 
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POWER 
SUPPLY 
PP-1104(*)/G 


SIGNAL 
GENERATOR 
AN/URM- 103 


25.5V DC 


LORFO 


MK-1978/VRC MATCHING 


CN-901/U 


LOUDSPEAKER 
LS-454/U EL4GQ213 


TM = 11-5820-401-34-3/0967-LP-432-3060 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-2 
SINAD Test Failure Troubleshooting 
(Sheet 1 of 7) 


START 


NOTES 
DISCONNECT TS-723/U AF 


INPUT LEADS FROM 1. Other equipment control settings same as in 
MK-1978/VRC. CONNECT SINAD test. 


METER LEAD C TO 


TP4007. (SEE SH 4.) 2. Ground lead D. Set TS-723/U FUNCTION 
switch to METER. 


CONNECT EQUIPMENT 
AS INDICATED ON 
SH 5 


SEE NOTE 2 
3. If unable to find problem in A1000 assembly, 
repair gear train. 


SET AN/URM-103 TO 
11.5 MHZ, 1-KHZ 
MODULATION, 8-KHZ 


CHANGE 
AN/URM-103 RF 
DEVIATION, 2.0-uV LEVEL TO 1 Ku 


RF LEVEL 


SEE NOTE 1 


REPEAT SINAD TEST, 


STEPS 7 THRU 11 0.775 V AMS = 
+5%? 
YES 
SINAD NO TROUBLESHOOT A1000 
~10 DB OR ASSEMBLY 
GREATER? 
SEE NOTE 3 
YES 
CONNECT EQUIPMENT AS SINAD 
INDICATED ON SH 6. NO 


—10 DB OR 


RECONNECT P1005 TO GREATER? 


J1005. 


YES 


REPEAT SINAD TEST, 
STEPS 7 TRRU 11 


REPLACE W102. RETURN PARA 3-2 


TO PERFORMANCE TESTS. 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CONNECT POSITIVE LEAD 
OF ME-26/U (SEE NOTE 4) TO 


TP4006. (SEE SH 4.) 


SEE NOTE 5 


TP4006 
16 +0.1 VOC 
? 


YES 


TROUBLESHOOT A4000 
ASSEMBLY 


REPAIR CHASSIS WIRING. 
RETURN TO PERFORMANCE 


TESTS. 


PARA 
3-2 


CHART 3-2 


SINAD Test Failure Troubleshooting 


(Sheet 2 of 7) 


8) 


NOTES 
CONNECT EQUIPMENT AS 4. Dc voltmeter. 
INDICATED ON SH 7. LEAVE 
R-442/VRC TOP COVER OFF. 5. Connect common lead to GND. 


SET A4000A X-MODE- CONNECT TS-723/U METER 
NORMAL SWITCH $4001 LEAD C TO TP5002. (SEE 


BETWEEN POSITIONS SH 4.) 


SET AN/URM-127 FREQ 

RANGE DIAL TO 100. 

SET FREQ RANGE MULT YES 
TO X10. SET OUTPUT TO 

0.78 V. REMOVE R-442/VRC 

TOP COVER. 


TP5002 
0 0B +0.75 DB 
? 


NO 


CONNECT TS-723/U METER 
LEAD C TO TP5009. (SEE 

SH 4.) CONNECT LEAD 0 TO 
GND. 


REPLACE R101; RETURN 
TO PERFORMANCE TESTS. 


TP5009 


0DB+.75DB 
? 


YES PARA 
3-2 


NO 


TROUBLESHOOT A5000 PARA 
ASSEMBLY 3-10 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-2 
SINAD Test Failure Troubleshooting 
(Sheet 3 of 7) 


(20) 


CONNECT TS-723/U 
METER LEAD CTO 
TP5001. (SEE SH 4.) 


RETURN TO PERFORMANCE 


REPLACE 0201 AND IF 
NECESSARY R202. 
RETURN TO SINAD TEST. 


TESTS 
CONNECT LEAD D TO 
GND. 


SINAD 


-1008 OR 
GREATER? 


TP5001 
15 V RMS 
MIN? 


YES PARA 
3-2 


CONNECT TS-723/U METER 
LEAD C TO TP5007. (SEE 
SH 4.) 


TROUBLESHOOT 
A5000 ASSEMBLY 


TP5007 
22.5 V RMS 
MIN 


YES 


REPAIR CHASSIS WIRING. 
RETURN TO PERFORMANCE 


TESTS. 


PARA 
3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-2 
SINAD Test Failure Troubleshooting 
(Sheet 4 of 7) 


R-442/VRC 


TP4001 


© TP4003 
DIScR TP4005 


+16V DC 


A4000 ASSEMBLY 
(BOTTOM) 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-2 
SINAD Test Failure Troubleshooting 


(Sheet 5 of 7) 


POWER 
SUPPLY 


PP-1104(*)/U 


DISTORTION 
ANALYZER 
TS-723{*)/U 


25.5V DC 


POWER 


O 
AF INPUT METER 


MAINTENANCE KIT 
MK 1978/VRC 


RCVR 


o O XMTR 


GND SPKR 


SMC TO 
BNC CABLE 


YELLOW 
P1002 


COAX AWAY FROM 
A1000 TRAY) 


TP4003 
pisca TP4005 


R-442/VRC 


+16V DC 


3-58 


(ORIENT BLUE SMC NO. 222 


A4000 ASSEMBLY (BOTTOM) 


SIGNAL 
GENERATOR 
AN/URM- 103 


LO-RFO 


MATCHING 
UNIT 
CN-901/U 


FREQUENCY 
COUNTER 
AN/USM-207 


INPUT 


T CONNECTOR 
UG-274/U 


A1000 ASSEMBLY 
(BOTTOM) 


GROUNDING 
POST 


EL4GQ172 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 3-2 

SINAD Test Failure Troubleshooting 
(Sheet 6 of 7) 


POWER 
SUPPLY 
PP-1104(*)/U 


25.5V DC 


POWER 


MAINTENANCE KIT 
MK-1978/VRC 


e) e) 
GND SPKR 


RCVR 
XMTR 


DISTORTION 
ANALYZER 
TS-723(*)/U 


o oO 


A1000 
ASSEMBLY 
(TOP) 


i 


RAISE A4000 TRAY 


P1005 


DISCONNECTED) 


SIGNAL 
GENERATOR 
AN/URM-103 


LO-RFO 


MATCHING 
UNIT 
CN-901/U 


FREQUENCY 
COUNTER 
AN/USM-207 


T CONNECTOR 
UG-274/U 


BROWN 
P1001 
{LEAVE 


A1000 ASSEMBLY 
(BOTTOM) 


EL4GQ0173 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-2 
SINAD Test Failure Troubleshooting 


(Sheet 7 of 7) 


POWER 
SUPPLY 
PP-1104(*)/G 


SIGNAL 
GENERATOR 
AN/URM-127 


O 
OUTPUT 


RG-58/U 


VOLTMETER 
ME-30/U 


EL4GQ174 © 


3-60 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-3 
Squelch Test Failure Troubleshooting 
(Sheet 1 of 2) 


START NOTES 
SEE NOTE 1 


1. Use same equipment setup as in Performance 
Tests. 


2. That is, repeat the Performance Test (NEW 
SQUELCH or OLD SQUELCH) that referred 

REPLACE K5002 (SQUELCH you to this section to see if fault has been 

RELAY). RETURN TO corrected. 

PERFORMANCE TESTS. 


SET MK-1978/VRC SQUELCH 
SWITCH TO DISABLE. 


OBSERVE MK-1978/VRC 
RETRANS LAMP. 


LAMP OFF 


PARA 
F 
ON sss OF 3.2 


REPAIR WIRING AND/OR 
REPLACE CALL LAMP. 


AUDIO 
NOISE PRESENT 
? 


RETURN TO PERFORMANCE 
TESTS. 


VES 


R-442/VRC 

CALL LAMP 

LIGHTS 
? 


NO 


PARA 
3-2 


YES 


SQUELCH 
ALINE A5200 MODULE TEST OK? ES BETURNATO PEREDRMANCE 
SEE NOTE 2 
NO 
PARA 
3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-3 
Squelch Test Failure Troubleshooting 
(Sheet 2 of 2) 


REPLACE AND ALINE A5300 
MODULE 


REPLACE SQUELCH SWITCH 
ON FRONT PANEL 


RETURN TO PERFORMANCE 
TESTS 


TM 11-5820-401-34-3/0967-LP-432-3060 


3-13. TROUBLESHOOTING FLOWCHARTS. 


CHART3-4 


Audio Distortion Test Failure Troubleshooting 
(Sheet 1 of 1) 


NOTES 
C stant.) RT 


1. Other equipment control settings same as in 
Distortion Test. 


2. Set TS-723/U FUNCTION switch to 


DISTORTION. 
USE SAME EQUIPMENT 


SETUP AS IN PERFORMANCE TAOUBTESHEOE Aa? 
TEST ASSEMBLY 


SET AN/URM-103 RF LEVEL 
CONTROL TO 100 uv 


SEE NOTE 1 


CONNECT TS-723/U METER 
LEAD C TO TP5013. 
CONNECT LEAD D TO GND: 


SEE NOTE 2 


TP5013 

DISTORTION 

3.3% OR LESS 
? 


YES 


TROUBLESHOOT A4000 
ASSEMBLY 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-5 
Audio Response Test Failure (Normal Mode) Troubleshooting 


(Sheet 1 of 1 ) 


START 
NOTES 


1. CONTROL settings same as at start of Perfor- 
mance Test. 


USE SAME EQUIPMENT 
SETUP AS IN PERFORMANCE 
TEST 


REPLACE AND ALINE 2. Connect lead B to GNO. 


FL5001 (AUDIO FILTER) 3. The 1000-Hz (modulation) reading is used 


as a reference. 

SEE NOTE 1 

4. Additionally, AN/URM-103 DEVIATION KHZ 
meter should indicate 8 kHz. 


5. Repeat last two steps with AN/URM-127 


WITHIN+2 DB ves controls adjusted for 3 kHz. 


OF 1000 HZ 
INDICATION 
? 


CONNECT ME-30/U INPUT 
LEAD ATO TP5009. (SEE 
CHART 3-2, SH 4.) 


SEE NOTE 2 


ADJUST R-442/VRC VOLUME 
CONTROL FOR ZERO-DB 
INDICATION ON ME-30/U 
SCALE 


SEE NOTE 5 
IF DECISION IS YES 
AT BOTH FREQUENCIES... 


SEE NOTE 3 


ADJUST AN/URM-127 
CONTROLS FOR 500 HZ. 
OBSERVE ME-30/U DB 
SCALE. 


REPLACE ANDO ALINE A5100 
(AUDIO AMP) 


WITHIN +2 DB 
OF 1000 HZ 
INDICATION 
SEE NOTE 4 


RETURN TO PERFORMANCE 


TESTS 


PARA 
3-2 
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3-19. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-6 
Selectivity Test Failure Troubleshooting 
(Sheet 1 of 1) 


NOTE 


TART 
: SEE NOTE 


Use same equipment setup as in Performance 
Test. 


REPLACE AND ALINE FL4001 
(11.5-MHZ CRYSTAL FILTER) 


REPEAT SELECTIVITY TEST 


R-442/VRC 
MEETS SELEC- 


TIVITY SPEC 
? 


REPLACE AND ALINE FL4002 
(11.5-MHZ CRYSTAL FILTER) 


RETURN TO PERFORMANCE 
TESTS 


TM 11-5820-401-34-3/0967-LP-432-3060 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-7 
A1000 Assembly Troubleshooting 


(Sheet 1 of 5) NOTES 


1. Do not connect AN/USM-207. 


START 
2. After replacing, aline module(s). 


CONNECT ME-26/U DC REPAIR WIRING TO A1000 
PROBE TO YELLOW WIRE. TRAY. RETURN TO 


CONNECT EQUIPMENT AS 


SHOWN ON SH 4 
(SEE SH 4.) PERFORMANCE TESTS. 


SEE NOTE 1 


USE ME-26/U DC PROBE TO 

MEASURE VOLTAGES ON san NO PARA 
SH 4. GROUND COMMON 2s OE ae 3-2 
LEAD. 


YES 


REPLACE AND ALINE 
A1000 ASSEMBLY 


PROPER NO REPLACE AND ALINE 
VOLTAGE LEVELS FLI001. RETURN TO 
OBTAINED? PERFORMANCE TESTS. 


YES 
TURN OFF POWER. CON- PARA RETURN TO PERFORMANCE 
NECT ME-26/U OHMS PROBE 3.2 TESTS 


TO BLUE WIRE. (SEE SH 4.) 


SUBSTITUTE A1200, A1300, 

NO AND A1400 REPLACEMENTS PARA 
UNTIL 200-0HM READING 3-2 
OBTAINED. 


200 OHMS 
+ 10%? 


SEE NOTE 2 


YES 


200-0HM 
READING 
OBTAINED? 


NO 


VES 


3-66 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 37 
A1000 Assembly Troubleshooting 
(Sheet 2 of 5) 


CONNECT TEE TO 
AN/USM-207 AS INDI- 
CATED ON SH 4 


GROUND TP30001 (SEE 


CHART 3-8, SH 6) 


SEE NOTE 3 


LO FREQ’'S 

WITHIN 

150 KHZ 
? 


SET R-442/VRC MC-TUNE-KC 
SWITCH TO FREQ LISTED 


YES 
IN TABLE A 


NO 


VERIFY LOCAL OSCIL- 
LATOR FREQ AS PER 
TABLE A 


REPLACE AND ALINE 
A1500 (LOCAL 
OSCILLATOR) 


LO FREQ 
WITHIN 


+2 KHZ 
? 


NO 


YES 


SET AN/URM-103 FOR 
60 MHZ, 1-KHZ MOD- 
ULATION, 100-uV RF 
LEVEL 


CONNECT EQUIPMENT 
AS SHOWN ON SH 5 


11-5820-401-34-3/0967-LP-432-3060 


NOTE 


3. Turn equipment back on. 


TABLE A 


LO FREQ 
(MHZ + 2 KHZ) 


TROUBLESHOOT 
CRYSTAL REFERENCE 
SYSTEM 


CHART 
38 


RETURN TO PER- 
FORMANCE TESTS 


CONNECT ME-30 INPUT 
LEAD A TO MK-1978/VRC 
SPKR JACK. CONNECT 
LEAD BTO GND. 


SET R-442/VRC MC-TUNE-KC 
SWITCH FOR 60.00 MHZ 
(BAND (B) ) 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-7 
A1000 Assembly Troubleshooting 
(Sheet 3 of 5) 


8) 


ADJUST R-442/VRC VOLUME 
CONTROL FOR 17 V INDICA- 
TION ON ME-30/U METER 


REPEAT SINAD TEST 


7V 
AND SINAD 
OK? 


YES RETURN TO PER- 


FORMANCE TESTS 


ALINE A1100, A1200, 
A1300, A1400 AND A1500 
MODULES 


PARA 
3-2 


7V 
AND 
SINAD OK? 


REPLACE AND ALINE (IN 
TURN) MODULES IN 

TABLE B UNTIL ME-30/U 
INDICATES 17 V 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-7 
A1000 Assembly Troubleshooting 


(Sheet 4 of 5) 


POWER FREQUENCY 


COUNTER 
AN/USM-207 


SUPPLY 
PP-1104(*)/U 


MULTIMETER 
ME-26/U 


25.5V DC 
POWER 


COMMON OHMS DC MAINTENANCE KIT 


MK-1978/VRC 


.e) 2) 
GND SPKR 


TP3007@ O O 
16V DC 
TP3005 © vee 


-15 TO +15V DC 


A3000 ASSEMBLY 


A1000 ASSEMBLY 
(BOTTOM) 


YELLOW 
P1002 


R-442/VRC m GROUND (BLACK) 


INPUT SIGNAL 
FROM CRS,+ 0.5V DC 


EL4GQ175 
3-69 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


3-70 


CHART 3-7 
A1000 Assembly Troubleshooting 
(Sheet 5 of 5) 


VOLTMETER 


POWER ME-30/U 


SUPPLY 
PP-1104(*}/G 


MAINTENANCE KIT 
MK-1978/VRC 


RG-58/U RG-58/U 


‘3 
TO LO RF 
RT ANT SIG GEN ap 
CONN 

fo) 


GND SPKR SIGNAL FREQUENCY 
GENERATOR COUNTER 
AN/URM-103 AN/USM-207 


ENON RG-58/U T CONNECTOR 


CN-901/U UG-274/U 


EL4G0176 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


CONNECT EQUIPMENT AS 
SHOWN ON SH 6 


SET R-442/VRC MC-TUNE-KC 
SWITCH TO 30.00 MHZ 


(BAND ) 


SET MK-1978/VRC AUX 
POWER SWITCH TO OFF. 
KEY SWITCH TO RCVE. 


SET AN/URM-103 TO 
41.50 MHZ. SET RF 
OUTPUT TO 250 Kuv. 


SET MK-1978/VRC AUX 
POWER SWITCH TO ON 


CHART 3-8 


TM 11-5820-401-34-3/0967-LP-432-3060 


A2000, A3000 Assemblies Troubleshooting 


(Sheet 1 of 6) 


ADJUST OSCILLOSCOPE TO 


DC VOLTAGE OF SIGNAL AT 
TP3001. (SEE SH 6.) 


TP3001 

0+0.1 VDC 

(FREQ CENTERED) 
? 


NO 


CONNECT OSCILLOSCOPE 
PROBE AND AN/USM-207 
TO TP3003. (SEE SH 6.) 
ADJUST FOR P-TO-P 
DISPLAY. 


SEE NOTES 1 AND 2 


TP3003 
300 MV P-TO-P 
MIN AT 5.65 
MHZ? 


YES 


CONNECT OSCILLOSCOPE 
PROBE AND AN/USM-207 
TO TP3004. (SEE SH 6.) 
ADJUST FOR DISPLAY. 


TP3004 
210 MV P-TO-P 
MIN AT 5.65 
MHZ? 


YES 


NOTES 


1. P-to-P = Peak-to-peak. 


2. Readjust AN/URM-103 RF TUNING control 
for steady waveform. 


3. Ground ME-30/U INPUT lead B. Set RANGE 
switch to 1 v. 


YES 


RETURN TO PERFORMANCE 
TESTS 


i 
CONNECT ME-30/U INPUT 
LEAD A AND AN/USM-207 
TO J3701. (SEE SH 6.) 


SEE NOTE 3 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 3-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 2 of 6) 


J701 
300 MV MIN 


AT 5.65 MHZ 
? 


CONNECT OSCILLOSCOPE 
ANO AN/USM-207 TO 
TP3006. (SEE SH 6.) 


CONNECT OSCILLOSCOPE 
AND AN/USM-207 TO 
TP3007. (SEE SH 6.) 


TP3006 
710 MV P-TOQ-P 
MIN AT 5.65 
MHZ? 


TP3007 
900 MV P-TO-P 
MIN AT 5.65 
MHZ? 


REPLACE A3700A MODULE 


REPLACE FL3005 MODULE 


NESS erence REPLACE A3600A MODULE 


REPLACE A2000A MODULE neue TO PERFORMANCE 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 3 of 6) 


() 


CONNECT OSCILLOSCOPE 
AND AN/USM-207 TO 


RETURN TO PERFORMANCE 


REPLACE A3500A MODULE TESTS 


TP3008. (SEE SH 6.) 


TP3008 
176 MV P-TO-P 
AT 5.65 
MHZ? 


PARA 
3-2 


CONNECT OSCILLOSCOPE 
AND AN/USM-207 TO 
TP3009. (SEE SH 6.) 


REPLACE FL3004 


TP3009 
198 MV P-TO-P 
MIN AT 5.65 
MH2? 


CONNECT OSCILLOSCOPE 
AND AN/USM-207 TO 
TP3016. (SEE SH 6.) 


REPLACE A3400A MODULE 


TP3016 
1.8 MV P-TO-P 


MIN AT 5.65 
MHZ? 


. (at) 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-8 
A2000, A3000 Assemblies Troubleshooting 


(Sheet 4 of 6) 


NOTE 


4. ME-30/U Probe B to GND. P3301 must first 


USING T-CONNECTOR, CON. be disconnected from J3301. 


NECT ME-30/U PROBE A AND 


REPLACE A2000A MODULE 


AN/USM-207 TO P3301 


SEE NOTE 4 


P3301 
400 MV MIN 
AT 46.850 
MHZ? 


RETURN TO PERFORMANCE 


TEST 


RECONNECT P3301 TO J3301. 
CONNECT ME-30/U PROBE A 
TO TP3010. (SEE SH 6.) 


PARA 


REPLACE A3300A MOOULE 3-2 


TP3010 
19 MV MIN 
? 


CONNECT ME-30/U PROBE 
ATO TP3011. (SEE SH 6.) 


REPLACE FL3003 


TP3011 


27 MV MIN 
) 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-8 


TM 11-5820-401-34-3/0967-LP-432-3060 


A2000, A3000 Assemblies Troubleshooting 


(Sheet 5 of 6) 


CONNECT ME-30/U PROBE A 


TO TP3014. 
(SEE SH 6.) 


SEE NOTES 
TP3014 CONNECT SPECTRUM 
220 MV MIN YES ANALYZER TO TP3013. 
? (SEE SH 6.) 


TP3013 
1 MHZ THRU 
12 MHZ HARMONICS 
IN 1-MH2 
STEPS ? 


CONNECT ME-30/U PROBE 
A TO J3002. (SEE SH 6.) 


YES 


J3002 


280 MV MIN YES 


REPLACE A3200 MODULE 


REPAIR CABLE 


W202/W402 REPLACE FL3002 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 
3-2 


NOTE 


5. The following steps require a spectrum ana- 
lyzer. If none Is available, go 3-1 chart 3-1 and 
follow instructlom for use of voltmeter at 
TP3013 


NO CONNECT SPECTRUM 
ANALYZER TO TP3015. 
(SEE SH 6.) 


P3015 
1 MHZ THRU 
12 MHZ HARMONICS YES 
IN 1-MHZ 


STEPS 
? 


NO 


REPLACE A3100A MODULE 


a 


REPLACE FL3001 


3-75 


TM 11-5820-401-34-3/0967-LP-432-3060 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-6 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 6 of 6) 


POWER 
SUPPLY 
PP-1104(*)/U 


FREQUENCY 


COUNTER OSCILLOSCOPE 


AN/USM-207 


25.5V DC 


INPUTO 


SIGNAL 
GENERATOR 
AN/URM-103 


LORFO 


VOLTMETER 
ME-30/U [-}- A 


MAINTENANCE KIT 
MK-1978/VRC 


SMC TEE 
(LEAVE 
DISCONNECTED) 


A3000 ASSEMBLY 


© 
TP 3008 
T3007 OC 


R-442/VRC 


EL4GQ177 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-9 
A4000 Assembly Troubleshooting 
(Sheet 1 of 3) 


START NOTE 


R-442/VRC must be setup for Normal mode, even 
if troubleshooting X-mode audio response. 


SET AN/URM-103 TO 11.5 
CONNECT EQUIPMENT AS MHZ, 8-KHZ DEVIATION, 


SHOWN ON SH 3 1-KHZ MODULATION, 
120-uV RF LEVEL 


SEE NOTE 


CONNECT ME-26/U DC 
PROBE TO TP4006. (SEE 
SH 3.) GROUND COMMON 
LEAD. 


TP4007 
VOLTAGE ADJUSTS 
TO 1.0 V +100 MV? 


CONNECT ME-30/U METER 
LEAD A TP4007. (SEE SH NO 
3.) LEAD B TO GND. 


YES 


TP4006 


16 VDC + 5% 
7 


ADJUST R4304 FOR 1.0 V 
INDICATION ON ME-30/U 
METER 


DISCONNECT ME-30/U. CON- 
NECT ME-26/U DC LEAD TO 
TP4002. (SEE SH 3.) 
GROUND COMMON LEAD. 


YES 


NO 


TP4002 
14+ 2 VDC; WITHOUT 
RF 2 VDC MAX? 


REPLACE AND ALINE 


A2100 MODULE 


REPAIR CHASSIS WIRING 


TP4006 


16 VDC + 5% 
? 


RETURN TO PERFORMANCE 


TESTS REPLACE AND ALINE 


A4200A MOBULE 


PARA 
3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CONNECT ME-30/U LEAD A 


TO TP4003. (SEE SH 3.) 
CONNECT LEAD B TO GND. 


TP4003 


50 MV MIN 
? 


YES 


NO 


CONNECT ME-30/U LEAD A 


TO TP4004. (SEE SH 3.) 


TP4004 
2.8 MV MIN AT 
11.5 MHZ? 


CONNECT ME-30/U LEAD A 
TO TP4005. (SEE SH 3.) 


TP4005 
4.0MV MIN AT 
11.5 MHZ? 


= 


3-78 


ALINE A4200A. IF UNABLE 
TO ALINE, REPLACE A4200A. 


CHART 3-9 
A4000 Assembly Troubleshooting 


(Sheet 2 of 3) 


REPLACE AND ALINE 
A4300A MODULE 


RETURN TO PERFORMANCE 
TESTS 


PARA 
3-2 


REPLACE FL4002 


TURN ME-30/U RANGE 
SWITCH TO .001. CON- 


NECT LEAD A TO TP4009. 
(SEE SH 3.) 


TP4009 
67 uV MIN AT 
11.5 MHZ? 


NO 


REPLACE 
FL4001 


REPLACE AND ALINE 
A4100A MODULE 


RETURN TO PERFORMANCE 


TESTS 


PARA 
3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-9 
A4000 Assembly Troubleshooting 
(Sheet 3 of 3) 


SIGNAL 
GENERATOR 


SUPPLY 
Pete yu AN/URM-103 


LO-RF O 


MATCHING 
UNIT 
CN-901/U 


MAINTENANCE KIT 
MK-1978/VRC 


RG-58/U 


FREQUENCY 
COUNTER 


AN/USM-207 
T CONNECTOR 
UG-274/U 
SMC TO 
BNC CABLE 
A1000 ASSEMBLY 
YELLOW (BOTTOM) 


(ORIENT BLUE 
COAX AWAY FROM ‘ 
A1000 TRAY) \ 


TPa00t 


© discr — 


+16V DC 


R-442/VRC 


MULTIMETER 
ME-26/U 


VOLTMETER 
ME-30/U 


e O O 
COMMON OHMS DC 


EL4GQ178 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 3-10 
A5000 Assembly Troubleshooting 
(Sheet 1 of 10) 


START ; 3 NOTES 


. Use A5000 signal flow diagram[(FO-10) for 
SEE NOTES 1 AND 2 reference during troubleshooting. 


= 


2. Do not mix germanium assemblies A5200 or 
A5300 with silicon assemblies A5200A or 
A5300A. 


CONNECT 25.5-V POWER SUP- 
PLY TO R-442/VRC. POWER 


CONNECT ME-26/U DC LEAD 
TO TP5010. (SEE SH 9.) 


ON. CONNECT ME-26/U TO 
TP5003. (SEE SH 9.) 
GROUND COMMON LEAD. 


3. Set R-442/VRC MC-TUNE-KC SWITCH to 
60.05 MHZ, BAND 


TPS003 YES 
+ 25.5 VDC 
? 


TP5010 
+16 VOC + 5% 
? 


REPLACE AND ALINE A2100 
ASSEMBLY 


REPAIR CHASSIS WIRING 


CONNECT EQUIPMENT AS 


SHOWN ON SH 10 


SEE NOTE 3 


USING AN/URM-127, INJECT 
3.0-V, 1-KHZ SIGNAL INTO 


TP5013. (SEE SH 9.) 


TP5010 
+16 VDC + 5% 
? 


RETURN TO PERFORMANCE 


TESTS 


peas , SET A4000 X-MODE-NORMAL 
oe SWITCH TO MIDPOSITION 


CONNECT ME-30/U LEAD A 
TO TP5009. (SEE SH 9.) 


GROUND LEAD B. NOTE DOB 
VALUE. 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-10 
A5000 Assembly Troubleshooting 


(Sheet 2 of 10) 


TABLE A 


TP5009 (DB CHANGE 


INJECT 3.0 V INTO X-MODE X-MODE RCVR (HZ) | FROM 1 KHZ VALUE) 


AUX RCVR CONNECTOR AT 


FREQ'S IN TABLE A. NOTE 


300 1.0 
DB CHANGES AT TP5009. 3000 1.0 
6000 -21 MIN 
NOTES 
4. Seg chapter 4, section Ill, Maintenance 
Procedures. 
TP5009 YES INJECT 0.775 VAT 1 KHZ. 
VALUES AS 
; TURN R-442/VRC VOLUME 5. FUNCTION EXT MOD set AN/URM-127 for 
SHOWN? CONTROL FULLY 1 kHz at 10 pV. 


CLOCKWISE. 


NO 


CONNECT ME-30/U LEAD A TO 
REPLACE AND A LINE FL5001 TP5001. (SEE SH 9.) 


TPS§001 
15 V MIN 
? 


RETURN TO PERFORMANCE YES POWER OFF. CONNECT 


EQUIPMENT AS SHOWN ON 
SH 9. POWER ON. 


TESTS 


NO 


ADJUST AN/U RM-103 RF 
PARA CHECK A5100A, 0201 AND TUNING CONTROL FOR 


3.2 R202. REPLACE IF 60.05 MHZ AND DEVIATION 
NECESSARY. CONTROL FOR 8 KHZ 


SEE NOTE 4 SEE NOTE 5 


(CONNECT ME-30/U LEAD A 
‘TO TP5004. (SEE SH 9.) 
GROUND LEAD B. NOTE 
‘VOLTAGE. 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-10 
A5000 Assembly Troubleshooting 


(Sheet 3 of 10) 


@ 


NOTE 


REPEAT MEASUREMENT 
USING MODULATING FREQ’S 


6. Set AN/URM-103 FUNCTION control to 
REPLACE 15001 EXT MOD and adjust AN/URM-127 for 


500 HZ AND 3 KHZ desired frequency. 


SEE NOTE 6 


TP5004 
7.75 V MIN AT 
ALL FREQ’S? 


RETURN TO PERFORMANCE 


REPLACE K5001 TESTS 


CONNECT ME-30/U LEAD A 
TO TP5005. (SEE SH 9.) 


SET MK-1978/VRC AUDIO 
SWITCH TO MUTED 


PARA 
3-2 


TPS5005 
17.3 V MIN? 


TP5007 
6.0 V MIN? 


CONNECT ME-30/U LEAD A 
TO TP5007. (SEE SH 9.) 


REPLACE A5100A MODULE 


TPS007 
17.3 V MIN? 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-10 
A5000 Assembly Troubleshooting 


(Sheet 4 of 10) 


Co) @ 


NOTES 


SET MK-1978/VRC AUDIO 7. TP5011 : 
SWITCH TO UNMUTED OLD OFF voltage 16 vdce + 5% 
NEW ON voltage 0.0 + 0.4 vdc. 


SET R-442/VRC SQUELCH 
SWITCH TO OLD OFF 


8. After replacing A5200A module, aline. 


9. SQUELCH: OLD OFF; VOLUME: fully 
clockwise. MC-TUNE-KC: 60.05 MHZ; 
BAND 


CONNECT ME-30/U LEAD A 
TO TP5011. (SEE SH 9.) 


ADJUST R-442/VRC CON- 


TROLS AS PER NOTE 9 


NOTE VOLTAGE. 


REPEAT LAST STEP WITH 
R-442/VRC SQUELCH REPAIR CHASSIS WIRING 


SWITCH SET TO NEW ON 


SET A4000A X-MODE- 
NORMAL SWITCH 54001 TO 
NORMAL 


YES RETURN TO PERFORMANCE 


TESTS 


NO 


CHECK A5200A, 5102 AND SET AN/URM-103 RF TUN- 
K5002. REPLACE IF PARA ING CONTROL FOR 60.05 
NECESSARY. 3-2 MHZ, 8-KHZ DEVIATION, 
1-KHZ MODULATION 
SEE NOTE 8 


NO 


SET AN/URM-127 OUTPUT 
CONTROL TO 10 pV 


YES 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-10 
A5000 Assembly Troubleshooting 


(Sheet 5 of 10) 


(79) 


NOTES 


CHECK A5100A, R202 ANO 
0201. REPLACE, iF NECES- 
SARY. (SEE NOTE 11)) 
RETURN TO PERFORMANCE 
TESTS. 


CONNECT TS-723/U METER 
LEAD C TO TP5005. (SEE SH 


10. Repeat distortion test steps 6 thru 11. 
However, take measurements at TP5005, 
instead of M K-1978/VRC SPK R jack. 


11. Sed_chapter 2) section Ill, Maintenance 


Procedures. 


9.) SET FUNCTION SWITCH 
TO METER. 


ADJUST R-442/VRC VOLUME 
CONTROL FOR 17.3-V INDI- 
CATION ON TS-723/U RMS 
VOLTMETER 


SET MK-1978/VRC AUDIO 
SWITCH TO UNMUTED. CON- 


TP5007 
YES NECT TS-723/U METER LEAD 


4.9 V MIN 
6.0 V MAX? 


CHECK DISTORTION AT 


TPS5005 C TO TP5004. (SEE SH 9.) 


OBSERVE VOLTAGE. 


SEE NOTE 10 


NO 


CHECK A5100A AND K5001. YES 
REPLACE, IF NECESSARY. TP5004 
(SEE NOTE 11.) RETURN TO 7.5 V MIN? 


TP5005 
1.7% DISTORTION 
MAX? 


PERFORMANCE TESTS. 


NO 


SET MK-1978/VRC AUDIO 
SWITCH TO MUTED. SET 
TS-723/U FUNCTION 

SWITCH TO METER. 


PARA REPLACE T5001. RETURN 
3-2 TO PERFORMANCE TESTS. 


CONNECT TS-723/U METER 
LEAD C TO TPS007. (SEE SH 
9.) OBSERVE VOLTAGE. 


PARA 
3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


Ge) 


CONNECT TS-723/U METER 


LEAD ATO TPS5006. (SEE. 
SH 9.) 


ADJUST AN/URM-127 
OUTPUT CONTROL FOR 
0.22-V INDICATION ON 
TS-723/U METER 


CONNECT TS-723/U METER 
LEAD ATO TP5013. (SEE SH 
9.) (SEE NOTE 12.) O8- 
SERVE VOLTAGE. 


TP5013 
0.5 V MIN, 
0.94 V MAX? 


NO 


CHECK DISTORTION AT 
TP5006 


SEE NOTE13 


TPS5006 1.7% 
DISTORTION 
MAX? 


YES 


CHART 3-10 
A5000 Assembly Troubleshooting 
(Sheet 6 of 10) 


REPLACE A5100A MODULE. 12. 


RETURN TO PERFORMANCE 
TESTS. 


PARA 
3-2 


REPEAT AUDIO GAIN AND 
DISTORTION TEST USING 
3000 HZ MODULATING 
FREO 

SEE NOTE 14 


3000 HZ 
TEST 
OK? 


YES 


NO 


REPLACE AND ALINE 
A5100A MODULE. RETURN 


TO PERFORMANCE TESTS. 


PARA 
3-2 


13. 


TM = 11-5820-401-34-3/0967-LP-432-3080 


NOTES 


This test point will be used to measure the 
input (received audio) voltage from the 
A4300A module. 


Repeat Distortion Test, steps 6 thru 11. Take 
measurements at TP5006 instead of MK-1978/ 
VRC SPKR JACK. 


Set AN/URM-103 FUNCTION SWITCH TO 
EXT MOD. Adjust audio oscillatator 
3-kHz modulation. 


ADJUST SIGNAL GENER- 
ATORS FOR 2T0 5 V RMS, 
3-KHZ DEVIATION, 150-HZ 
RATE 


SET R-442/VRC SQUELCH 
SWITCH TO NEW ON 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-10 
A5000 Assembly Troubleshooting 
(Sheet 7 of 10) 


NOTES 


CONNECT TS-723/U METER 
LEAD C TO TP5008. (SEE 
SH 9.) 


ADJUST AN/URM-127 
OUTPUT CONTROL FOR 


15. Set TS-723/U FUNCTION SWITCH to 
METER. 


0.20 V AT TP5013. 
(SEE SH 9.) 


16. That is, limiting occurs. 


SEE NOTE 15 


INCREASE MODULATION 
LEVEL BY ADJUSTING AN/ 
URM-127 OUTPUT CONTROL 
UNTIL VOLTAGE AT TP5008 
STOPS INCREASING. 

SEE NOTE 16 


R-442/VRC 
CALL LAMP 
LIT? 


TP5008 
4V MIN, 
8 V MAX? 


YES REDUCE AN/URM-127 
OUTPUT UNTIL TP5013 
VOLTAGE IS 0.15 V 


ALINE A5200A AND AS300A. 
REPLACE IF NECESSARY. 


R-442/VRC 
CALL LAMP 
LIT? 


CHECK AND IF NECESSARY 
REPLACE 5200A, 5300A AND 
$102 


RETURN TO PERFORMANCE 
TESTS 


CHECK AND IF NECESSARY 
REPLACE K5002 AND $102 


PARA 
3-2 
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A5000 Assembly Troubleshooting 


(Sheet 8 of 10) 


@ 


CHANGE R-442/VRC CALL 
LAMP SWITCH TO OLD ON. 
SET AUDIO OSCILLATOR 

FREQ TO 7300 HZ. 


R-442/VRC 
CALL LAMP 
OFF? 


CONNECT TS-723/U METER 
LEAD C TO TPS5008. SET 
AUDIO OSCILLATOR FOR 
1.5 +0.1 V AT TP5008. 


ADJUST NEW SQUELCH POT. 
(SEE SH 9.) 


R-442/VRC 
CALL LAMP 
OFF? 


R-442/VRC 
CALL LAMP 
OFF? 


CHECK AND IF NECESSARY 
REPLACE A5200A, A5300A, 
K5002 AND $102. 


ADJUST OLD SQUELCH POT. 
(SEE SH 9.) 


R-442/VRC 
CALL LAMP 
OFF? 


RETURN TO PERFORMANCE 


TESTS 


PARA 
3-2 


YES 


TESTS 


RETURN TO PERFORMANCE 


PARA 
3-2 
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3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-10 
A5000 Assembly Troubleshooting 
(Sheet 9 of 10) 


RG-58/U 
POWER SUPPLY 


SIGNAL 
GENERATOR 
AN/URM-103 


. + 
PP-1104(*)/U FREQUENCY 
COUNTER 


25.5V DC AN/USM-207 


POWER 


INPUT Q 


MATCHING 
K-1978/VRC 
M Y UNIT T CONNECTOR 
CN-901/U UG-274/U 


SIGNAL 
GENERATOR 
AN/URM-127 


INPUT O 


DISTORTION 
ANALYZER 
TS-723(*)/U 


MULTIMETER 
ME-26/U 


VOLTMETER 


A5000 ASSEMBLY 


R-442/VRC 


EL4GQ179 
3-88 


TM 11-5820-401-34-3/0967-LP-432-3060 


3-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 3-10 
A5000 Assembly Troubleshooting 
(Sheet 10 of 10) 


POWER 
SUPPLY 
PP-1104(*)/G 


SIGNAL 
GENERATOR 
AN/URM-127 


O 
OUTPUT 


VOLTMETER 
ME-30/U 


EL4G0174 
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Section Ill ALINEMENT AND ADJUSTMENT PROCEDURES 
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3-14. GENERAL. 


This section contains alinement instructions for use with Maintenance Kit MK-1976/VRC and TMDE 
(discrete test equipment). The instructions are presented in individual procedures which apply to a 
specific stage of the receiver. 


Except for the local oscillator alinements, each procedure is self-contained; that is, all necessary 
instructions are provided without reference to any previously performed alinement. Therefore, it is 
possible to use the procedures in this section to aline an individual module without doing any work on 
other stages in the radio. 


Howeve, this maintenance approach is not recommended. It is best to perform a complete 
realinement of all modules after replacing an individual module. This should be done even if the radio 
has undergone its annual realinement less than one year prior to the repair. 


Careful performance of all the instructions contained in the alinement procedures ensures that the 
radio will meet all performance standards outlined infection | of this chapter. Although the radio may 
seem to work satisfactorily if other quick-fix methods are used, there is no guarantee that such 
methods will result in proper performance when the radio is used along with secure equipment, or for 
other than voice communication. 
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3-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. 


PURPOSE. This test is performed to make sure that the local oscillator will not be pulled off frequen- 
cy by a malfunctioning CRS. Steps 1 through 8 involve a quick check to determine whether the CRS is 
putting out an incorrect error signal causing improper local oscillator frequency and loss of audio 
tone. The remaining steps are done with the local oscillator disconnected from the CRS in order to 
check CRS performance in response to a nonfluctuating 42.00-MHz signal generator output. If the 
CRS passes the second part of the test, it will be able to correct normal fluctuation in local oscillator 
frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 T-Connector UG-274/U 
Frequency Counter AN/USM-207 Loudspeaker LS-454/U 
Power Supply PP-1 104 (*)/G Multimeter ME-26(*)/U 
Maintenance Kit MK-1978/VRC Amphenol Adapter M-39012/16 


Matching Unit CN-901/U 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/ VRC top 
and bottom covers. (Sed_paragraph 2-7. 


POWER SUPPLY MATCHING 
(a) PP-1104(*)/G UNIT 
: CN-901/U  T CONNECTOR 


UG-274/U 


RCVR XMTR 


SIGNAL 
GENERATOR 
AN/URM-103 


LOUDSPEAKER 
LS-454/U 


O FREQA 
FREQUENCY 


COUNTER 
AN/USM-207 


EL4GQ102 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. If using alternate equipment, inject 100-uv rf at 30 MHz, 1-kKHz modulation, and 8-kHz 
deviation. 
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3-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


R-442/VRC 


AN/URM-103 


AN/USM-207 


MK-1978/VRC 


TEST PROCEDURE 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAN D BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYN E 
INPUT 

FREQUENCY TUNING-MC 


POWER 
AUX RCVR 
AUDIO 
SQUELCH 
KEY 


NOTE 


POSITION/SETTING 


ON-RESET 


30.00 
Fully clockwise 
NEW OFF 


OPERATE (allow 15-minute warmup) 
1000 Hz 
B 
30.00 
10 
LO, 0-10 KUV 
Fully counterclockwise 
Adjust until needle on IF UV RF 
SET TO LINE meter is over red line 
100 uv 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10° (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 100-pv rf 
level; then disconnect the T-connector from the counter. 
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3-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


aor 


FROM 
SIG. GEN 


AMPHENOL 
M39012/16 


EL4GQ089 


Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. The 
1000-Hz tone will be heard on speaker. If no tone is heard, CRS may be defective. Proceed to 
step 2. 

Adjust R-442/VRC VOLUME control for comfortable level. 

Raise A3000 tray (1). 

Remove A1000 cover (2) and install alinement cover with at least one screw to ensure good 
ground. 

Ground TP3001 (3) with screwdriver. 

Adjust L1502 (4) to get clearest possible 1000-HZ tone from speaker. 

Remove ground from TP3001. Tone must not change. 


NOTE 


If the tone heard changes to a rushing noise when step 7 is completed, the CRS is defec- 
tive. See the troubleshooting section. 


Set R-442/VRC MC-TUNE-KC control to 40.00 MHz; then back to 30.00 MHz. Tone must not 
change. 


NOTE 


If the tone changes after step 8 is completed, the CRS may be defective. See the 
troubleshooting section. 
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3-15. 


20. 
21. 


Pe. 


3-16. 


CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


Set R-442/VRC MC-TUNE-KC control to 30.50 MHz. 

Remove rf cable and matching unit from AN/URM-103 LO-RF jack an insert in HI-RF jack. 
Remove P1004 from J1004 on A1000 tray. (See test setup diagram [page 3-93]) 
Remove rf cable from ANT jack on the R-442/VRC. 

Using Amphenol Adapter M-39012/16, connect rf cable to P1004. 

Connect AN/USM-207 frequency counter to T-connector. 

Set AN/URM-103 signal generator RF OUTPUT control to 125 KUV. 

Adjust AN/URM-103 RF TUNING control for 42.00-MHz output. Verify frequency on frequency 
counter. 

Set Multimeter ME-26(*)/U to 3-vdc scale and turn ZERO ADJ for midscale reading. 
Connect ME-26(*)/U positive lead to TP3001 (3) and negative lead to ground. 

Check reading on ME-26 (*)/U. Meter should read zero vdc (midscale), with slight 
fluctuation. 


NOTE 


If ME-26(*)/U reads greater than +0.32 vdc or less than -0.32 vdc, the CRS is defec- 
tive. See the troubleshooting section. 


In steps 20 and 21, ME-26(*)/U should vary smoothly at least +0.5 vdc and then at least 
-0.5 vdc. If not, the CRS is defective. See the troubleshooting section. 


Slowly turn AN/URM-103 RF TUNING control to increase output frequency to 42.25 MHz. Note 


change in reading on ME-26(*)/U. 
Slowly turn AN/URM-103 RF TUNING control to decrease output frequency to 41.75 MHz. Note 


change in reading on ME-26 (*)/U. 
Proceed ta paragraph 3-16} Local Oscillator A1500 Alinement. 


LOCAL OSCILLATOR A1500 ALINEMENT. 


PURPOSE. If the local oscillator is operating at the correct frequency, the CRS will not output a dc 


error signal. This procedure alines the oscillator by tuning its circuits to bring the CRS error signal as 
close to zero as possible. The Crystal Reference System Test (paragraph 3-15) must be done prior to 
performing this alinement. 
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3-16. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 
TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Maintenance Kit MK-1978/VRC Multimeter ME-26(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/ VRC top 
cover. (Se¢ paragraph 3-71) Connect P1004 to J1004 on the A1000 tray. 


POWER SUPPLY MATCHING 
PP-1104(*)/G UNIT 
CN-901/U T CONNECTOR 
. UG-274/U 


RCVR XMTR 


SIGNAL 
GENERATOR 
AN/URM-103 


O FREQA 
FREQUENCY 
COUNTER 
AN/USM-207 


LOUDSPEAKER 
LS-454/U 


EL4GQ102 


INITIAL EQUIPMENT CONTROL SETTINGS. Change the final settings used in the CRS Test as follows: 


1. Set AN/URM-103 RF OUTPUT switch to 0-10 KUV. 
2. Adjust AN/URM-103 RF TUNING control for 42.00-MHz output. 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
42.00 MHz. The rf level must be increased temporarily to enable the frequency counter 
to display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 100-v rf 
level; then disconnect the T-connector from the counter. 


3. Set R-442/VRC MC-TUNE-KC control to 42.00 MHz. 
4, Adjust AN/URM-103 DEVIATION control for 8-kHz reading on DEVIATION KHZ meter. 
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3-16. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 
ALINEMENT PROCEDURE 


roy } 


EL4GQ090 


Connect ME-26(*)/U positive lead to TP3001 (1) and negative lead to ground. 

Adjust C1501 (2) for clear audio tone and zero-volt reading on ME-26(*)/U. 

Set R-442/VRC MC-TUNE-KC control to 30.00 MHz. 

Connect AN/USM-207 frequency counter to T-connector. 

Adjust AN/URM-103 RF TUNING control for 30.00-MHz output. Check frequency on counter. 
Adjust L1502 (3) for clear audio tone and zero-volt reading on ME-26(*)/U. 

Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

Connect frequency counter to T-connector. 

Adjust AN/URM-103 RF TUNING control for 52.00-MHz output. 

Adjust L1501 (4) for clear audio tone and zero-volt reading on ME-26(*)/U. 

Repeat steps 2 through 10 to make sure that local oscillator tracks with no more than 0.5-vdc 
error signal required in any of the three test frequencies. 


NOTE 


ee OOS Ole COIN 


— _ 


If the ME-26(*)/U indicates more than + 0.5 vdc or less than -0.5 vdc in any frequency, 
and repetition of steps 2 through 10 does not correct the problem, replace the A1500 
assembly. 
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3-17. LOCAL OSCILLATOR A1500 ALTERNATE ALINEMENT PROCEDURE. 


PURPOSE. This procedure permits alinement of the local oscillator without the use of a signal 
generator. The frequency of the local oscillator is checked directly with a counter; therefore, the 
presence of an audible audio tone is not important. Thus, alinement does not depend on the per- 
formance of the A4000 or A5000 sections of the receiver. The CRS Test must be done prior to 
performing this alinement. 


TEST EQUIPMENT AND MATERIALS 
Frequency Counter AN/USM-207 One extra SMC rf cable 
Amphenol Adapters (two) M-39012/16 T-Connectors (two) UG-274/U 
Multimeter ME-26(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) ; 


@) 


OFREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


INPUT O 


A1000 
ASSEMBLY 


ergy 


EL4GQ091 


INITIAL EQUIPMENT CONTROL SETTINGS. Change the final settings used in the CRS Test as 
follows: 


1. Set R-442/VRC MC-TUNE-KC control to 30.00 MHz. 
2. Set AN/USM-207 SENSITIVITY switch as necessary to trigger frequency counter. 


ALINEMENT PROCEDURE 


1. Connect ME-26(*)/U positive lead to TP3001 (1) and negative lead to ground. (See test setup 
diagram page 3-98)) 
NOTE 
In the following adjustments, it may not be possible to achieve zero-frequency error and 
zero-vdc indication on the ME-26(*)/U. Local oscillator tolerance with the CRS 
connected is + 3.5 kHz. The ME-26(*)/U should not exceed + 0.5 vdce. 


2. Adjust L1502(2) for 41.5-MHz reading on counter and zero vdc (midscale) on ME-26(*)/U. 
3. Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 
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3-17. LOCAL OSCILLATOR A1500 ALTERNATE ALINEMENT PROCEDURE. (CONT) 


EL4GQ092 


Adjust L1501 (8) for 63.50-MHz reading on counter and zero vdc (midscale) on ME-26( *)/U. 
Set R-442/VRC MC-TUNE-KC control to 42.00 MHz. 

Adjust C1501 (4) for 53.50-MHz reading on counter and zero vdc (midscale) on ME-26(*)/U. 
Set R-442/VRC MC-TUNE-KC control to 30.00 MHz. 

Repeat steps 2 through 6 until ME-26(*)/U reads zero vdc for all three frequencies. 
Reconnect P1004 to J1004. 


COON OOS 


3-18. TUNER A1000 ALINEMENT. 


PURPOSE. This procedure tunes the A1000 assembly to produce maximum amplification of low-level 
signals and maximum attenuation of noise. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Maintenance Kit MK-1978/VRC Voltmeter ME-30(*)/U 
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3-18. TUNER A1000 ALINEMENT. 


TM 11-5820-401-34-3/0967-LP-432-3060 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 


LOUDSPEAKER 


LS-454/U 


POWER SUPPLY 
PP-1104(*)/G 


MATCHING 


UNIT 


RCVR XMTR 


SIGNAL O FREQA | 
GENERATOR 
FREQUENCY 
AN/URM-103 COUNTER | 


AN/USM-207 


CN-901/U T CONNECTOR 


UG-274/U 


EL4GQ102 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. If using alternate equipment, inject unmodulated rf carrier at 30,52,53,75,65, and 52 MHz, 
in that order. Rf output level will vary according to alinement requirements. 


EQUIPMENT 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POSITION/SETTING 


R-442/VRC 


AN/URM-103 


AN/USM-207 


POWER 
BAND 
MC-TUNE-KC 
SQUELCH 
VOLUME 


FUNCTION 

RF OUTPUT 

LO RF UV 

BAND SWITCH 

RF TUNING 
OPERATE/OFF/STAND BY 


POWER 

DISPLAY 

Sensitivity 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 

IN PUT 

FREQUENCY TUNING-MC 


ON-RESET 


30.00 
NEW OFF 
Fully clockwise 


MOD OFF 
LO, 0-10 KUV 
Setto zero output 


30.00 
OPERATE 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10°(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


3-99 


TM 11-5820-401-34-3/0967-LP-432-3060 


3-18. TUNER A1000 ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
MK-1978/VRC POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 


ALINEMENT PROCEDURE 


30-MHz Test 


. Check AN/URM-103 frequency output on frequency counter. 

. Set ME-30(*)/U to 3-volt scale. 

. Connect ME-30(*)/U positive lead to TP5012 (1), and negative lead to ground. 

. Note reading on ME-30(*)/U. 

. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 4 reading. 

. Adjust C1104 (2), C1205 (3), and C1305 (4) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. 


oRONM— 


fop) 
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3-18. TUNER A1000 ALINEMENT. (CONT) 


52-MHz Test 


a ee oT 


Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

Adjust AN/URM-103 RF TUNING control to 52.00 MHz. Check on frequency counter. 

Set AN/URM-103 LO RF UV control for zero-rf output. 

Note reading on ME-30(*)/U. 

While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF Uv 
control until ME-30(*)/U drops to one-half of step 10 Sool 


Adjust L1102 (5), L1202 (6), and L1302 (7) for lowest possjale ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram Owners page 3-100! 


53-MHz Test 


Set R-442/VRC MC-TUNE-KC control to 53.00 MHz. 

Adjust AN/URM-103 RF TUNING control to 53.00 MHz. Check on frequency counter. 

Set AN/URM-103 LO RF UV control for zero-rf output. 

Note reading on ME-30(*)/U. 

While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 16 reading. 

Adjust L1103 (8), L1203 (9), and L1303 (10) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram @) .) 


75-MHz Test 


24. 


. Set R-442/VRC MC-TUNE-KC control to 75.00 MHz. 

. Adjust AN/URM-103 RF TUNING control to 75.00 MHz. Check on frequency counter. 

. Set AN/URM-103 LO RF UV control for zero-rf output. 

. Note reading on ME-30(*)/U. 

. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 


control until ME-30(*)/U drops to one-half of step 22 reading. 
Adjust L1101 (10), L1201 (11), and L1301 (12) for lowest pgssible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram 3) 


65-MHz Test 


. Set R-442/VRC MC-TUNE-KC control to 65.00 MHz. 

. Adjust AN/URM-103 RF TUNING control to 65.00 MHz. Check on frequency counter. 

. Set AN/URM-103 LO RF UV control for zero-rf output. 

. Note reading on ME-30(*)/U. 

. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 


control until ME-30(*)/U drops to one-half of step 28 reading. 


. Adjust C1101 (13), C1201 (14), and C1301 (15), for lowest mo} ME-30(*)/U reading, 
) 


and minimum noise from speaker. (See test setup diagram 
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3-18. TUNER A1000 ALINEMENT. (CONT) 
Mixer Adjustment 


31. Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

32. Adjust AN/URM-103 RF TUNING control to 52.00 MHz. Check on frequency counter. 

33. Set AN/URM-103 LO RF UV control for zero-rf output. 

34. Note reading on ME-30(*)/U. 

35. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 34 reading. 

36. Set ME-30(*)/U to I-volt scale. 

37. Adjust C1404 (16) for lowest possible ME-30(*)/U reading. 


NOTE 


The ME-30(*)/U reading can also decrease if C1404 is turned in or out too far. The first 
sharp decrease in the ME-30(*)/U reading will indicate the correct C1404 adjustment. 


3-19. IF DISCRIMINATOR A4200 ALINEMENT. 


PURPOSE. This procedure enables the discriminator to provide maximum separation of the audio 
signal from the rf carrier. Adjusting for zero vdc at TP4003 ensures that T4206 and 14207 are con- 
ducting equally around the carrier frequency. Adjusting for maximum ac at TP4007 ensures that the 
discriminator is tuned exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Maintenance Kit MK-1978/VRC Voltmeter ME-30(*)/U 


Multimeter ME-26(*)/U 
TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/ 
VRC bottom cover. (Se@_paragraph 2-7.) 


POWER SUPPLY 
PP-1104(*)/G 


MATCHING 
UNIT 
CN-901/U  T CONNECTOR 
UG-274/U 


RCVR XMTR 


SIGNAL 
GENERATOR 
AN/URM-103 


LOUDSPEAKER 
LS-454/U 


O FREQA 
FREQUENCY 


COUNTER 
AN/USM-207 


EL4GQ102 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 
If using alternate equipment, inject 20-uv rf at 30 MHz, 1-kKHz modulation, and 8-kHz deviation. 


3-102 


3-19. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


EQUIPMENT 


TM 11-5820-401-34-3/0967-LP-432-3060 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POSITION/SETTING 


R-442/VRC 


AN/URM-103 


AN/USM-207 


MK-1978/VRC 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POWER 
AUX RCVR 
AUDIO 
SQUELCH 
KEY 


ALINEMENT PROCEDURE 


ON-RESET 


30.00 
Fully clockwise 
NEW OFF 


OPERATE 
1000 Hz 


30.06 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

20 uv 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10° (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


ON 
NORMAL 
MUTED 
ON 

RCVE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 
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3-19. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


BOTTOM VIEW 


EL4GQ094 


Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
Set ME-26(*)/U to 1-vdc scale and turn ZERO ADJ for midscale reading. 

Set ME-30(*)/U to 3-volt scale. 

Lift A4000 tray (1). (See test setup diagram B.) 

Connect ME-26(*)/U positive lead to TP4003 (2), and negative lead to ground. 

Connect ME-30(*)/U positive lead to TP4007 (3), and negative lead to ground. 

Adjust T4206 (4) for zero-vdc reading on ME-26(*)/U. 

Adjust T4207 (5) for peak reading ME-30(*)/U. 

Repeat steps 7 and 8 until maximum ME-30(*)/U reading and zero-vdc ME-26(*)/U 

reading occur at the same time. 
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3-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. 

PURPOSE. This procedure enables the integrated circuit discriminator to provide maximum 
separation of the audio signal from the rf carrier. Coil L4202 is adjusted to tune the fm detector portion 
of the integrated circuit exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Maintenance Kit MK-1978/VRC Voltmeter ME-30(*)/U 
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3-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


TEST SETUP. Connect the equipment as shown in test setup diagram 


bottom cover. (Se¢_paragraph 2-7.) 


LOUDSPEAKER 
LS-454/U 


POWER SUPPLY 
PP-1104(*)/G 


(A) . Remove R-442/VRC 


MATCHING 
UNIT 
CN-901/U. T CONNECTOR 
UG-274/U 


RCVR XMTR 


SIGNAL 
GENERATOR 
AN/URM-103 


O FREQA 
FREQUENCY 


COUNTER 
AN/USM-207 


EL4GQ102 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 
If using alternate equipment, inject 20-uv rf at 30 MHz, 1-kHz modulation, and 8-kHz deviation. 


EQUIPMENT 


R-442/VRC 


AN/USM-207 


AN/URM-103 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POSITION/SETTING 


ON-RESET 


30.00 
Fully clockwise 
NEW OFF 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10°(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


OPERATE 
1000 Hz 


30.00 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

20 uv 


3-105 


TM 11-5820-401-34-3/0967-LP-432-3060 


3-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


MK-1978/VRC POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 


ALINEMENT PROCEDURE 
NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 


TP4006 
16V DC TP4007 


© TPa008 


A4000 TRAY 
BOTTOM VIEW 


EL4GQ095 
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3-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
. Set ME-30(*)/U to I-volt scale. 

. Lift A4000 tray (1). (See test setup diagram page 3-106)) 

. Connect ME-30(*)/U positive lead to TP4007 (2), and negative lead to ground. 

. Adjust L4202 (3) for maximum indication on ME-30(*)/U. 
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3-21. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. 
PURPOSE. This procedure adjusts the gain of the A4300 assembly. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Maintenance Kit MK-1978/VRC Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/ VRC 
bottom cover. (See_paragraph 2-7.) 


POWER SUPPLY MATCHING 
(a) PP-1104(*)/G UNIT 
. CN-901/U  TCONNECTOR 


UG-274/U 


RCVR XMTR 


SIGNAL 
GENERATOR 
AN/URM-103 


O FREQA 
FREQUENCY 


LOUDSPEAKER 
LS-454/U 


COUNTER 
AN/USM-207 


EL4GQ102 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table. 
When using alternate equipment, inject 20-pv rf at 30 MHz, 1-kKHz modulation, and 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC POWER ON-RESET 
BAND 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
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3-21. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 


EQUIPMENT 


AN/URM-103 


AN/USM-207 


MK-1978/VRC 


CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POWER 
AUX RCVR 
AUDIO 
SQUELCH 
KEY 


ALINEMENT PROCEDURE 


POSITION/SETTING 


OPERATE (allow 15-minute warmup) 
1000 Hz 


30.00 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

20 uv 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10° (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 
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3-22. 
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AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 


TP4003 
DISCR 


TP4006 


16V DC TP4007 


A4000 TRAY 
BOTTOM VIEW 


COVER REMOVED EL4GQ096 


Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
Set ME-30(*)/U to 1-volt scale. 

Lift A4000 tray (1). (See test setup diagram A 

Remove A4300 cover (2). 

Connect ME-30(*)/U positive lead to TP4007 (3) and negative lead to ground. 

Adjust R4304(4) for 0.8-vac reading on ME-30(*)/U. 


SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. 


PURPOSE. This procedure adjusts the gain of the A4300A assembly. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104 (*)/G Loudspeaker LS-454/U 
Maintenance Kit MK-1978/VRC Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) page 3-110) Remove 
R-442/VRC bottom cover. (See_paragraph 2-7. 
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3-22. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


LOUDSPEAKER 


LS-454/U 


POWER SUPPLY 
PP-1104(*)/G 


MATCHING 
UNIT 
CN-901/U  TCONNECTOR 
UG-274/U 


RCVR XMTR 


SIGNAL 


GENERATOR 
AN/URM-103 


© FREQA 
FREQUENCY 


COUNTER 
AN/USM-207 


EL4GQ102 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 10-uv rf at 64 MHz, 1-kHz modulation, and 6-kHz 


deviation. 


EQUIPMENT 


R-442/VRC 


AN/USM-207 


AN/URM-103 
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CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POSITION/SETTING 


Saal 
(8) 


64.00 
Fully clockwise 
NEW OFF 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10° (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


OPERATE (allow 15-minute warmup) 
10Q Hz 


64.00 
10 
LO, 0-10 KUV 
Fully counterclockwise 
Adjust until needle on IF UV RF 
SET TO LINE meter is over red line 
10 uv 
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3-22. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
MK-1978/VRC POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 


ALINEMENT PROCEDURE 
NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
64 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 10-uv rf 

level; then disconnect the T-connector from the counter. 


Om 


TP4001 


TP4003 
DISCR TP4005 


TP4004 (0) 


TP4006 
16V DC TP4007 
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A4000 TRAY 
BOTTOM VIEW 


A4300A 4 
COVER REMOVED EL4GQ097 


Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
Set ME-30(*)/U to 1-volt scale. 

Lift A4000 tray (1). (See test setup diagram .) 

Remove A4300A cover (2). 

Connect ME-30(*)/U positive lead to TP4007 (3) and negative lead to ground. 

Adjust R4304(4) for 0.8-vac reading on ME-30(*)/U. 


Oorwre> 
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3-23. A5300 SQUELCH FILTER ALINEMENT. 


PURPOSE. This procedure adjusts the gain of Squelch Amplifier A5200 in the NEW SQUELCH mode 

of operation. By adjusting Resistor R5301 in the squelch filter, the filter is properly tuned to attenuate 
the 150-Hz squelch tone, thus providing maximum degenerative feedback to Squelch Amplifier A5200 
for all frequencies other than 150 Hz. This permits the squelch amplifier to provide maximum gain for 


150-Hz signals. Alinement of the A5300 squelch filter must be done before the Squelch Amplifier 
A5200 Alinement, NEW SQUELCH Level, paragraph 3-25. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Signal Generator AN/URM-127 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Frequency Counter AN/USM-207 Voltmeter ME-30(*)/U 


Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/ VRC top 
cover. (Se@_paragraph 2-7.| 


(a) POWER 


SUPPLY 


PP-1104(*}/G 


25.5V DC 


POWER 


MK-1978/VRC 


RG-58/U RG-58/U 
MATCHING 
UNIT 
GENERATOR ee a 
AN/URM.-103 LO RF T CONNECTOR| 
UG-274/U | 


| 


OFREQA 


FREQUENCY 
COUNTER 


SIGNAL 
GENERATOR 
AN/URM-127 


AN/USM-207 


LOUDSPEAKER 
LS-454/U 


T CONNECTOR INPUT 
UG-274/U 


EL4GQ103 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. When 

using alternate equipment, inject 1000-uv rf at a frequency which gives maximum TP5008 voltage. 

Use variable external modulation around 150-Hz reference. Deviation will vary according to alinement 
requirements. 
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3-23. A5300 SQUELCH FILTER ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


POSITION/SETTING 
R-442/VRC POWER ON-RESET 
BAND Follow instructions in alinement procedure 
MC-TUNE-KC Follow instructions in alinement procedure 
VOLUME Fully clockwise 
SQUELCH OLD ON 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION EXT MOD 
BAND SWITCH Follow instructions in alinement procedure 
RF TUNING Follow instructions in alinement procedure 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust until needle on IF UV RF SET 
TO LINE meter is over red line 
LO RF UV Set to 1 K (1000 uv) 
AN/URM-127 POWER ON 
FREQ RANGE MULTIPLIER x1 
FREQ RANGE DIAL 150 
ATTENUATOR x10 
OUTPUT CONTROL Fully clockwise 
AN/USM-207 POWER TRACK 
(to verify AN/ DISPLAY MIN (fully counterclockwise) 
URM-127 low- SENSITIVITY 0.1 
frequency output) GATE TIME 1 (black knob) 
FUNCTION FREQ 
AN/USM-207 POWER TRACK 
(to verify AN/ DISPLAY MIN (fully counterclockwise) 
URM-103 high- SENSITIVITY PLUG IN 
frequency output) FUNCTION FREQ 
GATE TIME 103 (black knob) 
DIRECT/H ETERODYN E DIRECT 


INPUT 


0.3 V MAX (both switches to left) 


FREQUENCY TUNING — MC 100 


ALINEMENT PROCEDURE 


Disconnect rf cable from R-442/VRC ANTENNA port. 
Lift R-442/VRC A3000 tray (1). (See test setup diagram page 3-114]) 

Set ME-30(*)/U to 10-volt scale. 

Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. 

Set R-442/VRC MC-TUNE-KC control to any frequency that results in at least a 4-vac reading on 
the ME-30(*)/U. 


oe ON 
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3-23. A5300 SQUELCH FILTER ALINEMENT. (CONT) 


3-114 


ILLUSTRATED AS VIEWED WITH 
R442 IN VERTICAL POSITION 


oes oe 
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Set R-442/VRC SQUELCH switch to NEW ON. 

Adjust R5301 (3) for approximately 1-vac reading on ME-30(*)/U. 

Reconnect rf cable to R-442/VRC ANTENNA port. 

Set AN/URM-103 BAND SWITCH to range that includes R-442/VRC frequency setting. 

Adjust AN/URM-103 RF TUNING control to same frequency selected in step 5. 

Adjust AN/URM-103 DEVIATION control for 3.5-kKHz reading on DEVIATION KHZ meter. 

Adjust AN/U RM-127 FREQ RANGE DIAL to vary frequency above and below 150 Hz while 
observing ME-30(*)/U. Stop at frequency that gives highest possible ME-30(*)/U reading. At 
same time, adjust AN/URM-103 DEVIATION control to keep ME-30(*)/U reading between 2 and 
4 vac. If adjustment of DEVIATION control is required, readjust AN/URM-127 frequency for peak 
ME-30(*)/U reading. 

Check and record AN/URM-127 modulating frequency as indicated by AN/USM-207 

frequency counter. If frequency is 150 + 1 Hz, no alinement is necessary. If frequency is above 
151 Hz, go to step 14; if below 149 Hz, go to step 17. 


NOTE 


In steps 14 and 17, maintain a voltage reading of 2 to 4 vac at TP5008 by adjusting the 
AN/URM-103 DEVIATION control. 


FREQUENCY ABOVE 151 HZ. Turn R5301 (3) counterclockwise slightly. Reset AN/URM-127 
FREQ RANGE DIAL to obtain a peak reading on ME-30(*)/U. 

Check frequency on AN/USM-207. 

Repeat steps 14 and 15 until peak ME-30(*)/U reading is obtained at a frequency between 149 
and 151 Hz. 
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3-23. A500 SQUELCH FILTER ALINEMENT. (CONT). 


17. FREQUENCY BELOW 149 HZ. Turn R5301 (3) clockwise slightly. Reset AN/URM-127 FREQ 
RANGE DIAL to obtain a peak reading on ME-30(*)/U. 
18. Check frequency on AN/USM-207. 
Repeat steps 17 and 18 until peak ME-30(*)/U reading is obtained at a frequency between 149 
and 151 Hz. 


3-24. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. 
PURPOSE. This procedure adjusts the gain of Squelch Amplifier A5200A in the NEW SQUELCH mode 
of operation. Alinement of the A5300A squelch filter must be done before the Silicon Version Squelch 


Amplifier A5200A Alinement, NEW SQUELCH Level,| paragraph 3-26. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Signal Generator AN/URM-127 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Frequency Counter AN/USM-207 Voltmeter ME-30(*)/U 


Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect the equipment as shown in test setup diagran{A) . Remove R-442/VRC top 
cover. (Se¢_paragraph 2-7.) 


(4) POWER 


SUPPLY 


PP-1104(*)/G 


25.5V DC 


POWER 


MK-1978/VRC 


RG-58/U 
MATCHING 
UNIT 
GENERATOR O ta =] 4 
AN/URM-103 LO RF T CONNECTORI 
UG-274/U 4 


FREQUENCY 


| bats COUNTER 
LOUDSPEAKER space ae AN/USM-207 
LS-454/U 
AN/URM-127 =| T CONNECTOR 
ouTPUTT] | UG-274/U 


EL 4G0103 
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3-24. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. When 
using alternate equipment, inject 1000-y rf at a frequency that gives maximum TP5008 voltage. Use 
variable external modulation around 150-Hz reference. Deviation will vary according to alinement 


requirements. 


EQUIPMENT 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POSITION/SETTING 


R-442/VRC 


AN/URM-127 


AN/USM-207 

(to verify 
AN/URM-127 low 
frequency output) 


AN/USM-207 
(to verify 
AN/URM-103 
high-frequency 
output) 


AN/URM-103 


3-116 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


POWER 

FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 

OUTPUT CONTROL 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


ON-RESET 


30.00 
Fully clockwise 
NEW ON 


X10 
Fully clockwise 


TRACK 

MIN (fully counterclockwise) 
0.1v 

1 (black knob) 

FREQ 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10° (black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


OPERATE 


LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO 
LINE meter is over red line 

Set to 1 K (1000p v) 
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3-24. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


MK-1978/VRC 
NORMAL 
MUTED 
ON 

RCVE 


ALINEMENT PROCEDURE 


NOTE 


Before performing A5300A alinement, make sure that the squelch amplifier is the silicon 
version A5200A. 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 1000-PV rf 


level; then disconnect the T-connector from the counter. 


ILLUSTRATED AS VIEWED WITH 
R442 IN VERTICAL POSITION 


EL4GQo099 
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3-24. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. (CONT) 


1. Lift R-442/VRC A3000 tray (1). (See test setup diagram ,lpage 3-117]) 

2. Set ME-30(*)/U to 10-volt scale. 

3. Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. 

4. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter indicates 
8 kHz. 

5. Adjust AN/URM-127 FREQ RANGE DIAL to vary frequency above and below 150 Hz while 
observing ME-30(*)/U. Stop at frequency that gives highest possible ME-30(*)/U 
reading. 

6. Check and record the AN/URM-127 modulating frequency as indicated by AN/USM-207 
frequency counter. If frequency is 150 + 1 Hz, A5300A alinement is satisfactory. 
If frequency is above 151 Hz, go to step 7; if under 149 Hz, go to step 10. 

7. FREQUENCY ABOVE 151 HZ. Turn R5303 (3) counterclockwise slightly. Reset AN/URM-127 
FREQ RANGE DIAL to obtain a peak reading on ME-30(*)/U. 

8. Check frequency on AN/USM-207. 

9. Repeat steps 7 and 8 until peak ME-30(*)/U reading is obtained at a frequency between 
149 and 151 Hz. 

10. FREQUENCY BELOW 149 HZ. Turn R5303 (3) clockwise slightly. Reset AN/URM-127 FREQ 
RANGE DIAL to obtain a peak reading on ME-30(*)/U. 

11. Check frequency on AN/USM-207. 

12. Repeat steps 10 and 11 until peak ME-30(*)/U reading is obtained at a frequency 
between 149 and 151 Hz. 


3-25. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 
PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Maintenance Kit MK-1978/VRC Voltmeter ME-30(*)/U 


TEST SETUP. Connect the eqipment as shown in test setup diagram (A) Remove R-442/VRC top 


cover. (Seq paragraph 2-7) 
POWER SUPPLY 
PP-1104(*)/G 


MATCHING 

UNIT 
CN-901/U | T CONNECTOR 
UG-274/U 


RCVR XMTR 


SIGNAL 
GENERATOR 
AN/URM-103 


O FREQA 
FREQUENCY 


LOUDSPEAKER 
LS-454/U 


COUNTER 
AN/USM.-207 


EL4GQ102 
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3-25. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. When 
using alternate equipment, inject 20-uy rf at 30 MHz, with 150-Hz modulation, and deviation as per 
alinement requirements. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC POWER ON-RESET 
BAND (A) 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION 150 Hz 
BAND SWITCH 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 
LO RF UV 20 uv 
MK-1978/VRC POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10°(black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 


ALINEMENT PROCEDURE 
NOTE 
Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 


display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-p rf 
level; then disconnect the T-connector from the counter. 
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3-25. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


ILLUSTRATED AS VIEWED WITH 


R-442 IN VERTICAL POSITION 


1 EL4GQ100 
1. Lift R-442/VRC A3000 tray (1). 
2. Set ME-30(*)/U to 10-volt scale. 
3. Connect ME-30(*)/U positive lead to TP5008 (2) and negative lead to ground. 
4. Turn AN/URM-103 DEVIATION control clockwise until ME-30(*)/U reads 4 vac. 
5. Remove ME-30(*)/U positive lead. 
6. Adjust NEW Squelch Resistor R5217 (3) until R-442/VRC CALL light just comes on. 
3-26. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 
PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 
TEST EQUIPMENT AND MATERIALS 
Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Maintenance Kit MK-1978/VRC Voltmeter ME-30(*)/U 
TEST SETUP. Connect the equipment as shown in test setup diagram (A) ,Lpage 3-121] Remove 


R-442/VRC top cover. (Sed _paragraph 2-7.) 
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3-26. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


POWER SUPPLY MATCHING 
(a) PP-1104(*)/G UNIT 
: CN-901/U. TCONNECTOR 


UG-274/U 


RCVR XMTR 


SIGNAL 
GENERATOR 
AN/URM-103 


-OUDSPEAKER 
LS-454/U 


O FREQA 
FREQUENCY 


COUNTER 
AN/USM-207 


EL4GQ102 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. When 
using alternate equipment, inject 2000-uv rf at 64 MHz, 150-Hz modulation, and deviation as per 
alinement requirements. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
R-442/VRC POWER ON-RESET 
BAND 
MC-TUNE-KC 64.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 
MK-1978/VRC POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION 150 Hz 
BAND SWITCH 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 
LO RF UV 2000 uv 
AN/USM-207 Same as A5200 Squelch 


Amplifier Alinement, 


paragraph 3-25 
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3-26. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
64 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 2000-pv rf 
level; then disconnect the T-connector from the counter. 


R-442 IN VERTICAL POSITION _ 
3 


OCI BOON 


3-122 


EL4GQ100 


Lift R-442/VRC A3000 tray (1). (See test setup diagram(B) ) 

Set ME-30(*)/U to 0.3-volt scale. 

Connect ME-30(* )/U positive lead to TP5008 (2), and negative lead to ground. 

Turn AN/URM-103 DEVIATION control clockwise until ME-30(*)/U reads 0.20 + 0.01 vac. 
Adjust NEW Squelch Resistor 5207(3) until R-442/VRC CALL light just comes on. 

Turn AN/URM-103 DEVIATION control counterclockwise until ME-30(*)/U reads 

0.15 + 0.01 vac. R-442/VRC CALL light should be off. 


NOTE 


If CALL light does not go off in step 6, repeat steps 4 and 5. 
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3-27. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 
Frequency Counter AN/USM-207 
Power Supply PP-1104(*)/G 
Signal Generator AN/URM-127 
Maintenance Kit MK-1978P/VRC 


Matching Unit CN-901/U 
T-Connector UG-274/U 
Loudspeaker LS-454/U 
Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagran{A) . Remove R-442/VRC top 


cover. (See_paragraph_ 2-7. 


POWER 
SUPPLY 


PP-1104(*)/G 


25.5V DC 


LOUDSPEAKER 
LS-454/U 


POWER 


MK-1978/V RC 


SIGNAL 


GENERATOR 
AN/URM-127 


RG-58/U 
MATCHING 
UNIT 
SIGNAL CN-901/U 
GENERATOR | | a 
AN/URM-103 LO RF T CONNECTOR| 
UG-274/U_ | 


FREQUENCY 


COUNTER 
AN/USM-207 


T CONNECTOR 
UG-274/U 


EL4GQ103 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. When 
using alternate equipment, inject 20-uv rf at 42 MHz, 7.3-kKHz modulation, and deviation as per 


alinement requirements. 
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3-27. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


EQUIPMENT 


R-442/VRC 


AN/URM-103 


AN/USM-207 

(To verify AN/ 
URM-127 IOW- 
frequency output) 


AN/USM-207 

(10 verify AN/ 
URM-103 high- 
frequency output) 


MK-1978/VRC 


AN/URM-127 


3-124 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POWER 
AUX RCVR 
AUDIO 
SQUELCH 
KEY 


POWER 


FREQ RANGE MULTIPLIER 


FREQ RANGE DIAL 
ATTENUATOR 
OUTPUT CONTROL 


FREQ METER 


POSITION/SETTING 


ON-RESET 

Follow instructions 
Follow instructions 
Fully clockwise 
OLD ON 


OPERATE 

EXT MOD 

Follow instructions 
Follow instructions 
10 

LO, 0-10 KUV 


Fully counterclockwise 


alinement procedure 
alinement procedure 


alinement procedure 
alinement procedure 


Adjust until needle on IF UV RF SET 
TO LINE meter is over red line 


20 uv 


TRACK 


MIN (fully counterclockwise) 


0.1 v 
1 (black knob) 
FREQ 


TRACK 


MIN (fully counterclockwise) 


PLUG IN 

FREQ 

10°(black knob) 
DIRECT 


0.3 V MAX (both switches to left) 


100 


ON 
NORMAL 
MUTED 
ON 


X10 


Turn clockwise for 2.2-volt reading on 


panel voltmeter 
ON 
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3-27. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


1 EL4GQ101 


Disconnect rf cable from R-442/VRC ANTENNA port. 

Lift R-442/VRC A3000 tray (1). (See test setup diagram(B) .) 

Set ME-30(*)/U to 10-volt scale. 

Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. 

Set R-442/VRC MC-TUNE-KC control to any frequency which results in at least a 4-vac reading 
on ME-30(*)/U. Record ME-30(*)/U reading. 

6. Reconnect rf cable to R-442/VRC ANTENNA port. 

7. Set AN/URM-103 BAND switch to range that includes R-442/VRC frequency setting. 

8. Set AN/URM-103 RF TUNING control to same frequency selected in step 5. 


NOTE 


arkWwnN > 


Check the frequency counter to make sure that the signal generator is outputting the 
correct frequency. The rf level must be increased temporarily to enable the frequency 
counter to display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 
20-uv rf level; then disconnect the T-connector from the counter. 


9. Adjust AN/URM-103 DEVIATION control for 3-kKHz reading on DEVIATION KHZ meter. 

10. Adjust AN/URM-127 FREQ RANGE DIAL to vary frequency above and below 7.3 kHz while 
observing ME-30(*)/U. Stop at frequency that gives highest possible ME-30(*)/U reading. At 
same time, adjust AN/URM-103 DEVIATION control to keep ME-30(*)/U reading between 
2 and 4 vac. If adjustment of DEVIATION control is required, readjust AN/URM-127 frequency 
for peak ME-30(*)/U reading. 
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3-27. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


11. Adjust AN/URM-103 DEVIATION control for ME-30(*)/U reading 4 db less than reading 
recorded in step 5. 

12. Check R-442/VRC CALL light. If light is out, go to step 13. If light is on, go to step 14. 

13. CALL LIGHT OUT. Turn R5216 (3) counterclockwise slowly and stop at point where light just 
comes on. (See test setup diagram (B) ,tpage 3-125]) 

14. CALL LIGHT ON. Turn R5216 (3) clockwise until light goes out, then repeat step 13. 


OLD SQUELCH Final Test 
15. Adjust ANLJRM-103 DEVIATION control for 8-kHz reading on DEVIATION KHZ meter. 
16. Set AN/USM-127 FREQ RANGE MULTIPLIER to x10. 
17. Set AN/USM-127 FREQ RANGE DIAL to 35 (350 Hz). R-442/VRC CALL light should be on. 
NOTE 


CALL light must stay on through range of 350 to 3500 Hz. 


18. Rotate FREQ RANGE DIAL fully clockwise to 2000 Hz. CALL light should stay on. 
19. Rotate FREQ RANGE DIAL fully counterclockwise. 
20. Set FREQ RANGE MULTIPLIER to x100, 
21. Rotate FREQ RANGE DIAL to 35 (3500 Hz). CALL light should stay on. 
NOTE 


If R-442/VRC fails the OLD SQUELCH Final Test, replace the A5300 module and repeat 
the entire alinement procedure. 


3-28. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Signal Generator AN/URM-127 Voltmeter ME-30(*)/U 


Maintenance Kit MK-1978/VRC 
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3-28 SILICON A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 
TEST SETUP. Connect the equipment as shown in illustration .Remove R-442/VRC top 


cover. See [paragraph 2-7 


(a) POWER 


SUPPLY 


PP-1104(*)/G 


25.5V DC 


POWER 


MK-1978/VRC 


RG-58/U 
MATCHING 
UNIT 
Sian CN-901/U 
GENERATOR = a 
AN/URM-103 LO RF T CONNECTORI 
UG-274/U | 


FREQUENCY 
COUNTER 


SIGNAL 
GENERATOR 
AN/URM-127 


AN/USM-207 


LOUDSPEAKER 
LS-454/U 


T CONNECTOR 
UG-274/U 


EL4GQ103 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. When 
using alternate equipment, inject 20-u rf at 64 MHz, 7.3-KHz modulation, and deviation as per 
alinement requirements. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT | CONTROL OR SWITCH POSITION/SETTING 

R-442/VRC POWER ON-RESET 
BAND Follow instructions in alinement procedure 
MC-TUNE-KC Follow instructions in alinement procedure 
VOLUME Fully clockwise 
SQUELCH OLD ON 

MK-1978/VRC POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
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3-28. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


EQUIPMENT 


AN/URM-103 


AN/URM-127 


AN/USM-207 
(to verify AN/ 
URM-127 IOW- 
frequency output) 


AN/USM-207 

(to verify AN/ 
URM-103 high- 
frequency output) 


3-128 


CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 

FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 

OUTPUT CONTROL 


FREQ METER 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYN E 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


OPERATE 
EXT MOD 


64.00 

10 

LO, 0- 10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET 
TO LINE meter is over red line 

20uv 


x10 
Turn clockwise for 2.2-volt reading on 


panel voltmeter 
ON 


TRACK 

MIN (fully counterclockwise) 
0.1 v 

1 (black knob) 

FREQ 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10°(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 
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3-28. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


P8013 @ 


1 EL4GQ101 


1. Lift R-442/VRC A3000 tray (1). (See test setup diagram (B) ») 


2. Set ME-30(*)/U to 3-volt scale. 
3. Connect M_-30(*)/U positive lead to TP5008 (2), and negative lead to ground. (See test setup 


diagram .) 

4. ite He OUE DEVIATION control clockwise until ME-30(*)/U reads 1.5 vac. R-442/VRC 
CALL light should be off. If necessary, adjust R5208 (3) until CALL light goes off. 

5. Turn DEVIATION control counterclockwise until ME-30(*)/U reads 1.0 vac. Adjust R5208 (3) 
and stop at point where CALL light just comes on. 
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CHAPTER 4 


DIRECT SUPPORT PERFORMANCE AND TROUBLESHOOTING 
PROCEDURES USING TEST SET AN/GRM-114A 


Subject Section Page 
PerOnnanGe: * TeSIS eencrewapusecmndeiaec tata emai an dane near een nteeneeens | 
TROUBIGSNOOUNG: 6 26 ooo kee Behe we eS oe Es Cede d Cee wee eee en ee II 4-30 
Alinement and Adjustment Procedures .............0--00 00 eeeeeeees III 4-108 


OVERVIEW 


This chapter contains performance tests, troubleshooting, and alinement procedures at the direct 
support level usingTestSet AN/GRM-114A. 


The performance tests are diagnostic in purpose. They should be used to verify that an R-442/VRCis 
operating properly or to point out the existence of faults. 


If failure to meet a performance test standard confirms that a fault is present in the unit under test, the 
test procedure will refer you to a specific chart in the troubleshooting section. The troubleshooting 
charts are designed to isolate the faults noted in the performance tests. They will guide you to the 
source of defects and/or misalinements. 


Once it has identified the source of a fault, a troubleshooting chart will refer you to the appropriate 
repair/replacement instructions or alinement procedure. Because each stage of the receiver 
depends upon its other stages for overall operating efficiency, the replacement, repair, or 
realinement of even one component could alter the signals enough to create the need for other 
real inements. Therefore, after making any alterations in the R-442/VRC, do all the performance 
tests, even those you have done already. 
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Section | PERFORMANCE TESTS 


Subject Para Page 
CSTE AN) etapa cctetc tice ipoes ncnerenaeaten tun aca share eeansnesaatene Weacseusauneload se teasetaeaiene Moxiaeeenuseadatns 
VOLUME Control TeSt.......ccccccccccccccsececcsescssssscsseersesccsstessasesssessceseeeetesasesaeeniesenns 
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4-1. GENERAL. 


This section contains performance test procedures for use with Test Set AN/GRM-114A. They will 
enable you to determine whether or not an R-442/VRC is operating acceptably. Each test procedure 
checks specific functions of the receiver to help you find and isolate faults. 


Each test is complete and may be performed individually. Therefore, you may choose the appropriate 
test to verify gross equipment failure or performance degradation of specific stages. However, this 
maintenance approach is not recommended. It is best to perform all the tests in sequence. This 
systematic maintenance approach will ensure that all faults are found and corrected. 


Faults in the R-442/VRC are evidenced by failure of the radio to meet the performance standards found 
within the test procedures in bold type. When an R-442/VRC fails to meet a performance standard, 
discontinue the test and turn to the troubleshooting chart referred to in the procedure. 


4-2. VOLUME CONTROL TEST. 


PURPOSE. This test checks the VOLUME control of the R-442/VRC for proper operation. When a 
1-kHz tone is injected into the R-442/VRC ANTENNA port, the speaker should output a clear tone with 
no scratchy sound or sudden drop in volume. The absence of a tone means that the signal is not 
passing completely through the R-442/VRC circuitry and could even indicate total equipment failure; 
therefore, perform this test before the others in this section. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 
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4-2. VOLUME CONTROL TEST. (CONT) 
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TEST SETUP. Connect equipment as shown in test setup diagram (A) ; 


all> 
= 


ATTENUATED PROBE serie 
ON X-1 SETTING UPPLY 
PP-1104(*)/U 
A 
a ) 25.5V DC 
| POWER 
MK-1978/VRC 
oO oO 
RCVR 
XMTR 
RG-58/U 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. 


EQUIPMENT 


MK-1978/VRC 


R-442/VRC 


CONTROL AND SWITCH SETTINGS 


AUX POWER 
AUDIO 
KEY 


X-MODE (RT) 
AUX RCVR 
SQUELCH 


BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


CONTROL OR SWITCH 


POSITION/SETTING 


Fully counterclockwise 
ON 
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4-2. VOLUME CONTROL TEST. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/GRM-114A; See test setup diagram (B) 
MM-100E 


FULLY 
COUNTER. 


CLOCKWISE 20 KHz 8 KHz NORM 30 VOLTS 


DISTORTION 
INPUT LEVEL 


ANP UT 


ADJUST FOR JUST GEN MID 20uV AUTO MID 
8 KHz DEVIATION PAST RANGE 
ON METER DETENT EL4GQ142 


TEST PROCEDURE 
1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND 
jack.(See test setup diagram, [page _4-3}) 
2. Turn R-442/VRC VOLUME control fully clockwise, then fully counterclockwise. 


STANDARD. Tone from MM-100E speaker should be clear with no scratchiness or sudden changes 
in volume at any point in the rotation of the VOLUME control. 


3. If volume changes suddenly, if tone is scratchy, or if no tone at all is heard, see trouble- 
shooting 


4-4 


TM 11-5820 401-34-3/0967LP-432-3060 


4-3. RECEIVER SENSITIVITY TEST. 


PURPOSE. This test checks the ability of the R-442/VRC to detect low-level rf signals by measuring 
its SINAD at several frequencies. SINAD gives receiver sensitivity in terms of the following ratio: 


signal + noise + distortion/noise + distortion. 


SINAD is expressed in decibels. The better a receiver’s SINAD, the better signals, even weak ones, 
can be heard over unwanted internal noise. The SINAD for the R-442/VRC should be at least -10 db 
(from a zero-db reference) when the rf level is 0.5 uv 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram 


POWER 
SUPPLY 
PP-1104(*)/U 


ATTENUATED PROBE 
ON X-1 SETTING 


25.5V DC 


Simao 


MK-1978/VRC 


O 
GND 


O 
SPKR 


a 


RG-58/U 


CE “Hh 
We ES] 
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4-3. RECEIVER SENSITIVITY TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. 


EQUIPMENT 


MK-1978/VRC 


R-442/VRC 


AN/GRM-114A; 


MM-100E 


pes ie [| 
easee 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH POSITION/SETTING 
AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
SQUELCH ON 
BAND @) 
MC-TUNE-KC 30. 00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 
See test setup diagram 
FULLY 
COUNTER: 
030000.0 CLOCKWISE 20 KHz 8KHz NORM 30 VOLTS HI-Z 


=F 


| nT RANG: EERE | | ae FuwcT » 


aa ACLOAO 
soov—, SIND ae 180.80 ma a 


RF FREQUENEY MHz ~ OnMS 


DISTORTION 
aa PUL ATION FREQ H ( dala af Pl et He a) se 
! “? VOLUME = SOUEL CH ' O INPUT DEMO 
de 444) 5 co, 
ppitcee rs FUSE 
O® ¢ ven lS ae 
= 
OFF ADJUST FOR FM RCVR JUST GEN MID 0.54V AUTO FULLY 
8 KHz DEVIATION PAST COUNTER: 
ON METER DETENT CLOCKWISE 
EL4GQ143 
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4-3. RECEIVER SENSITIVITY TEST. (CONT) 
Sensitivity Test at 30.00 MHz 
. Connect MM-100E attenuated probe A iC _ 1978/VRC SPKR jack; connect probe B to GND. 


(See test setup diagran( A) page 4-5) 


2. Adjust R-442/VRC VOLU Ontrol for 7 volt indication on MM-100E meter. 
3. If 17-volt indication cannot be obtained on MM-100E, see troubleshooting|_chart_4-6! 
4. Change MM-100E RANGE switch to SINAD. 
STANDARD. MM-100E blue SINAD scale should indicate 10 or greater. 
5. If MM-100E scale indicates less than 10, see troubleshooting|_chart_4-2 
Sensitivity Test at Other Frequencies 


Cc) == 


peg RT 
©) nrensity rocus (C) NALYDISPR 


FREQ 
ERROR DEV —- PWR 
Pi ary FM /AM = | 100 S pK p—- WATTS 5 
26 xi x10 «100 


(e] 
BFO-RF LEVEL 


RF FREQUENCY MHz ZERO 


ddd dad 2 


et EN 
“O SQUELCH 


9. 


@ reve 


OFF RCVR (DET OFF} 


© MoD aia SPKR 
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6. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (1) and R-442/VRC MC-TUNE-KC 
switch to frequency control settings listed below. After each frequency change, note 
MM-100E blue SINAD scale indication. 


R-442/VRC SWITCH SETTINGS | EQUIVALENT AN/GRM-114A THUMBWHEEL SETTINGS 


41.00 MHz (BAND 
52.00 MHz( ear 


041000.0 Hz 
052000.0 Hz 


64.00 MHz (BAND 
75.00 MHz (BAND 


064000.0 Hz 
075000.0 Hz 


® ) 
® ) 
53.00 MHz (BANd@® ) 053000.0 Hz 
® ) 
® ) 
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4-3. RECEIVER SENSITIVITY TEST. (CONT) 
STANDARD. MM-100E blue SINAD scale should indicate 10 or greater at each frequency. 


7. If MM-100E indication falls below 10 at any frequency, see troubleshooting| chart 4-2 


4-4. NEW SQUELCH TEST. 


PURPOSE. This test checks the sensitivity of the R-442/VRC squelch modules (A5200, A5300) to 

the NEW SQUELCH signal (150Hz) at several carrier frequencies. The 150-Hz signal is injected into 
the R-442/VRC ANTENNA port, energizing Squelch Module Relay K5002, which unsquelches the 
receiver. Proper operation of the squelch modules is verified by CALL lamp response to carrier signal 
strength at or below a 0.5-uv rf level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram (A) . 


we oe 
(A) —<—< ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP.1104(*)/U 
Al B 
at | 25.5V DC 
i i POWER 
MK-1978/VRC 
i" ue a ae = 1 pases RCVR 
~ : maa a |: XMTR 
© ten SS. ed 
mae ON COE eS ea oO RG-58/U 


th) 
4 
Ea we 38 a3 een 
ui = —— 
. he aa ane 
> 
ar rR CY hee? thd Psy 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 
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4-4. NEW SQUELCH TEST. (CONT) 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
SQUELCH OFF 

R-442/VRC BAND (A) 
MC-TUNE-KC 30. 00 
SQUELCH NEW ON 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 

AN/GRM-114A See test setup diagram 


030 000.0 


VERT 


FOCUS © Gaacroise 


©) INTENSITY 


to} Ot io rot sl a etre 
OFF MoD RF FREQUENCY MHz 
6 he FREQ 3 a: ; 
< i 1) l 
ef of ot e| at of 
AM 


VOLUME SQUELCH 


00 150.0 


OFF 


ADJUST FOR FULLY JUST 
3 KHz DEVIATION COUNTER PAST 
ON METER CLOCKWISE DETENT EL4aGn 4s 


TEST PROCEDURE 
NEW SQUELCH Test at 30.00 MHz 
1. Turn AN/GRM-114A RF LEVEL control (1) slowly clockwise until R-442/VRC lamp lights. 
(See test setup diagram (C), [page_4-10)) 
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4-4. NEW SQUELCH TEST. (CONT) 


ERRO 
—Kiet, FM aN -|]O00S) xn —warts ay MULE 


ete} 
1S 5 | 26 owt fe) 40 
20 x1 nI0 2100 BFO-RF LEVEL 068m 


SIG NORM 


© tox © 


RF FREQUENCY MHz 


Loui 10 { i 
ZERO 


RCVR 


DEV-VERT- EP 
rE — AC cm maeeiy— 
MOD 
6 
re CAL FREQ $ 
MODUL ATION FREQ Hz 


id ddd) og. 2 “| 


© ACC © woo RCVR 
KHz VAR (NT oy SPKR 


@ oa ahawele TRANS -~-ACVR 
RCVA (() 10 MHz 
2 © © sé 9°92 SF Eel 


RCVR (DET OF F} F aarT 


CAL 


xo) fos 
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2. If CALL lamp does not light, set AN/GRM-114A MODULATION FREQ Hz thumbwheels (2) 
00151.0 Hz, return RF LEVEL control (1) to minimum setting, and repeat step 1. If CALL 
lamp still does not light, set MODULATION FREQ Hz thumbwheels (2) to 00149.0, return 

RF LEVEL control (1) to minimum setting, and repeat step 1. 


om 


O 


STANDARD. R-442/VRC CALL lamp should light while AN/GRM-114A RF LEVEL is at or below 
0.5 uv. 


3. If RF LEVEL (1) is more than 0.5 pv when R-442/VRC CALL lamp lights or if CALL lamp will 
not light, see troubleshooting| chart 4-5] 
4. Remove cable from R-442/VRC ANTENNA port. 
STANDARD. R-442/VRC CALL lamp should go out. Remember, without the 150-Hz tone, Relay 
K5002 will not be energized to supply the 16 volts necessary to turn on the audio amplifiers; therefore, 
the receiver is squelched. 


5. If CALL lamp does not go out, see troubleshooting_chart 4-5 
6. Reconnect cable to R-442/VRC ANTENNA port. 


STANDARD. R-442/VRC CALL lamp should light, 

7. If CALL lamp does not light, see troubleshooting_chart_4-5] 
NEW SQUELCH Test at Other Frequencies 

8. Return AN/GRM-114A RF LEVEL control (1) to minimum setting. 


9. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (3) and R-442/VRC MC-TUNE-KC switch 
to frequency control settings listed below. Repeat steps 1 through 7 at each frequency. 
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4-4. NEW SQUELCH TEST. (CONT) 
NOTE 


Change R-442/VRC to BAND (B) at 53, 65, and 75 Mbz. 


R-442/VRC SWITCH SETTING l EQUIVALENT AN/GRM-114A THUMBWHEEL SETTING 
41.00 MHz 041000.0 Hz 
52.00 MHz 052000.0 Hz 
53.00 MHz 053000.0 Hz 
65.00 MHz 065000.0 Hz 
75.00 MHz 075000.0 Hz 


4-5. OLD SQUELCH TEST. 

PURPOSE. This test checks the sensitivity of the R-442/VRC squelch modules (A5200, A5300) to 
OLD SQUELCH noise components (7300 Hz) at several carrier frequencies. Proper operation of the 
squelch modules is verified by the CALL lamp response to signal strength at or below a 0.7-uv rf car- 
rier level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP.1104(*)/U 
Al B 
1, j 25.5V DC 
[ i POWER 


MK-1978/VRC 


RCVR 
XMTR 
| Q ba ja ote i'n oe 
ara e pir ea RG-58/U 
yo Ew sen OG O ANT 
R-442 
Soe ee ee 
(| P201_ }-~- 
EL4GQ144 
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4-5. OLD SQUELCH TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


MK-1978/VRC SQUELCH OFF 
AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 

R-442/VRC POWER ON 
VOLUME Fully counterclockwise 
BAND 
MC-TUNE-KC 30. 00 
SQUELCH OLD ON 
LIGHT ON 

AN/GRM-114A; See test setup diagram(B) 

MM-100E 

030 000.0 


be VERT 
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© INTENSITY 
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Sean 
SAaan 
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Ht 
Pig tt. DEV —PwR avy HULVL nonM 
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aseen i 
E 
ea at te © LOCK © 
ee i RF FREQUENCY MHz 
FREQ fe 
MODULATION FREQ Hz 
00 000.0 
IEE c st aS VOLUME SQUELCH @® 
@ Bea oh AUTO 
FM 
© so0 © var 'NT MOO &. ON 
©# ) ©®@ S @ 7G 
OFF (DET OF F) 
Ue fe) H py 
aT 0.05uV 
AA LI 
OFF FM FULLY RCVR JUST GEN MID 
COUNTER PAST 
CLOCKWISE DETENT €14G0147 
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4-5. OLD SQUELCH TEST. (CONT) 


fey RT 
©) intensity Focus (©) NALYOISPR 


FREQ 
ERROR DEV —P 


ce FM /AM — | 100 S D3 ieee 


° 26 Dxi xt «lOO 


SWEEP 
mm mSEC/0IV— 
1 t # Mt 


MOD 
caOPN 


MODULATION FREQ Hz 


fd ddd 4) 


BATT 
INT MOD ExT sPKR ACVR 


BFO — 8--RCVR 
ACYR O) © 1OMHz NAR 
9 "G-@ ‘S% © 
OFF REF Ou 


REF 
RCVR (DET OFF) T CAL 
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OLD SQUELCH Test at 30.00 MHz 
1. Turn AN/GRM-114A RF LEVEL control (1) slowly clockwise until CALL lamp lights. 


STANDARD. R-442/VRC CALL lamp should light while AN/GRM-114A RF LEVEL is at or below 
0.7 Uv. 


2. If RF LEVEL control (1) is more than 0.7uv, see troubleshooting chart 4-5 
3. Remove cable from R-442/VRC ANTENNA port. 


STANDARD. R-442/VRC CALL lamp should go out. 


4. If R-442/VRC CALL lamp does not go out, see troubleshooting chart 4-5 
5. Reconnect cable to R-442/VRC ANTENNA port. 


STANDARD. R-442/VRC CALL lamp should light. 
6. If CALL lamp does not light, see troubleshooting|_chart_4-5 
OLD SQUELCH Test at Other Frequencies 

7. Return AN/GRM-114A RF LEVEL control (1) to minimum setting. 

8. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (3) and R-442/VRC MC-TUNE-KC 
switch to frequency control settings listed below. Repeat steps 1 through 7 at each 
frequency. 

NOTE 
Change R-442/VRC to BAND (B) at 53, 65, and 75 MHz. 
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4-5. OLD SQUELCH TEST. (CONT) 


R-442/VRC SWITCH SETTING EQUIVALENT AN/GRM-114A THUMBWHEEL SETTING 


41.00 MHz 041000.0 Hz 
52.00 MHz 052000.0 tiz 
53.00 MHz 053000.0 Hz 
65.00 MHz 065000.0 Hz 
75.00 MHz 075000.0 Hz 


4-6. RECEIVER AUDIO POWER TEST. 
PURPOSE. This test checks the ability of the R-442/VRC to drive its three audio outputs, namely: 

1. The MUTED audio output, which supplies power to the speaker. 

2. The UNMUTED audio output, which supplies power to the headphones. 

3. The FIXED LEVEL audio output, which supplies power to the interphone system. 
An rf level strong enough to drive the A4200 module into limiting (20 uv) is Injected into the R-442/VRC 
ANTENNA port. The audio output voltages are then measured at the SPKR and INTERCOM jacks of the 
MK-1978/VRC. 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST EQUIPMENT SETUP. Connect equipment as shown in test setup diagram (A) 


ATTENUATED PROBE POWER 


SUPPLY 
ON X-1 SETTING be iosiyhG 


A B 


26.5V DC 


fd 
R= 


POWER 


MK-1978/VRC 


GND SPKR 
O O 
INTERCOM 


RG-58/U 


rg Yan 


ECCI een 
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4-6. RECEIVER AUDIO POWER TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
SQUELCH ON 

R-442/VRC BAND 
MC-TUNE-KC 60.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 

AN/GRM-114A; See test setup diagram 

MM-100E ‘ : 
FULLY 
COUNTER- 
01 000.0 060000.0 CLOCKWISE 20KHz 8KHz NORM 30 VOLTS H1-Z 


v 
190 
° 45 68m 
OFO-AF LEVEL 


or 
INT MOO EXy SPRR acy 


= © v0 


FF OFF 


a MM~-iO0E 


OFF ADJUST FOR FM RCVR- JUST GEN MID 20uV AUTO FULLY 
8 KHz DEVIATION PAST COUNTER- 
ON METER DETENT CLOCKWISE 


EL4GQ150 
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4-6. RECEIVER AUDIO POWER TEST. (CONT) 
TEST PROCEDURE 
Muted Audio Power Test 
1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND 
jack. (See test setup diagram (A) [page 4-14]) 
2. Turn R-442/VRC VOLUME corttrol “fully clockwise. 
STANDARD. MM-100E meter should indicate at least 17 volts, 
3. If MM-100E meter indicates less than 17 volts, see troubleshooting chart 4-6 


Unmuted Audio Power Test 


4. Change MK-1978/VRC AUDIO switch to UNMUTED setting, 
5. Change MM-100E RANGE switch 10 volts. 


STANDARD. MM-100E should indicate at least 7.75 volts. 


6. If MM-100E meter indicates less than 7.75 volts, see troubleshooting|_chart_4-6 


Fixed Audio Power Test 


diagram 
8. Change MM-100 RANGE switch to 0.3 volts. 


7. Connect ® attenuated probe A to MK-1978/VRC INTERCOM jack. (See test setup 


STANDARD. MM-100E should indicate at least 0.16 volts. 

9. If MM-100E meter indicates less than 0.16 volts, see troubleshooting_chart_4-6 
4-7. RECEIVER AUDIO DISTORTION TEST. 
PURPOSE. This test checks the ability of the R-442/VRC to minimize distortion. It is similar to the 
Receiver Sensitivity Test except that now a strong (20-uv) rf level is used instead of 
a weak (0.5-pv) one. The 20-uv rf level is injected into the R.442/VRC ANTENNA port. The audio 
distortion, measured at the MUTED AUDIO output jack of the MK-1978/VRC, should be less than 8 
percent. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 
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4-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 


TEST EQUIPMENT SETUP. Connect test equipment as shown in test setup diagram (A) £ 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP.1104(*)/U 
Al B 
| 25.5V DC 
j j POWER 


MK-1978/VRC 


RCVR 
XMTR 


2 
eney FM/AM - 1100S cae eg RG-58/U 
C) yeegee - 


SH Ome Lave, 
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ot 
we =* 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
AUX RCVR NORMAL 
X-MODE (RT) NORMAL 
SQUELCH ON 
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4-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC BAND 
MC-TUNE-KC 64. 00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 

AN/GRM-114A; See test setup diagram (B) 
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TEST PROCEDURE 


1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND 


jack. (See test setup diagram (A Jpage 4-17]) 
2. Adjust R-442/VRC VOLUME control ‘for 17-volt indication on MM-100E meter. 
3. Change MM-100E RANGE switch to DIST 0-30%. If meter indicates less than 10 percent, 


set RANGE switch to 0-10%. 
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4-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 
STANDARD. MM-100E (distortion) meter should indicate less than 8 percent. 

4. If MM-100E meter indicates 8 percent or above, see troubleshooting_chart 4-7] 
4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). 
PURPOSE. This test checks the R-442/VRC A5000 tray for a flat response to modulating frequencies 
at and below 3 kHz. Receiver circuits are said to have a flat response if their gain remains nearly 
constant over a specified bandwidth. Frequencies not falling within this limited range receive little or 
no gain. The ability of the R-442/VRC to detect and respond flatly to the desired voice frequencies Is 
verified by injecting 1 kHz, 500 Hz, and 3 kHz into its ANTENNA port and insuring that the power 
measured at the SPKR jack of the MK-1978/VRC falls within the required db range. 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST EQUIPMENT SETUP. Connect equipment as shown in test setup diagram (A) : 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/U 
Al B 
= } 25.5V DC 
i POWER 


MK-1978/VRC 


oO 
GND 


O 
SPKR 


RG-58/U 
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4-8. RECEIVER AUDIO RESPONSE TEST(NORMAL MODE). (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
X-MODE (RT) NORMAL 
AUX RCVR NORMAL 
SQUELCH ON 

R-442/VRC BAND (a) 
MC-TUNE-KC 30.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 

AN/GRM-114A; See test setup diagram 8)) 

MM-100E 


01 000.0 030 000.0 20 KHz 8 KHz NORM 10 VOLTS HI-Z 


aoe FM/AM 


9 5 18 


( 
DEV —fPwR Hi L 

-~1100S aus -fewarrs— ay Bi 
re) 2 6 Wiha 1100 


DISTORTION 
sv (NOUT LEVEL 


InPyT OE MOO 
°o 


eco OD © 
fo) 


| 


Wn wa 
OF 


€ 


MM—I1O0E 


ADJUST FOR OFF FM RCVR JUST GEN MID 20uV AUTO FULLY 
8 KHz DEVIATION PAST COUNTER. 
ON METER DETENT CLOCKWISE 


EL4GQ152 
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4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 


TEST PROCEDURE 


CQ) rensiry Focus Q)Gaarorsen ® 


le 


a Ranee FURECTION naan 
¥—PWR f 
cone FM/AM ~ 1100 Snr marr 5 ae nate wes 
(5 8 15 ° 26. aK s1Wa0 eee 


= * soov #00 1- res 
100¥ a 
Lox © ‘ S B 
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2 
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MODUL ATION FREQ Hz 


tld ddd.) Sg meee 
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eat 
Fee 
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Ite VAR neva IO MHz NARROW 
62000@ r© Sy" (1 -© 
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= — 
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1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND. 

(See test setup diagram A)[page 4-19}) 

2. Adjust R-442/VRC VOLUME control until MM-100E red db scale indicates zero db. 

3. Turn AN/GRM-114A 1 kHZ/OFF control (1) to OFF. 

4. Adjust AN/GRM-114A VAR/OFF control (2) for zero-db indication on red db scale of 
MM-100E (3). 


STANDARD. The AN/GRM-114A DEVIATION meter (4) should indicate 8 kHz. 
5. If DEVIATION meter does not indicate 8 kHz, see troubleshooting|chart_ 4-9] 
Audio Response Test (Normal Mode) Modulating Frequencies 


6. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels to modulating frequencies listed 
below. Note MM-100E and AN/GRM-114A DEVIATION meter indications. 


2000 Hz 
3000 Hz 
500 Hz 
1000 Hz 


SPS 2 


STANDARD. MM-100E should indicate 0 + 2 db and NWGRM-114A DEVIATION meter should 
indicate 8 kHz at each frequency. 


7. If, at any frequency, MM-100E indicates more than 2 db above or below O db, or if 
AN/GRM-114A DEVIATION meter does not indicate 8 kHz, see troubleshooting| chart 4-9 
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4-9. RECEIVER AUDIO RESPONSE TEST(X-MODE). 


PURPOSE. This test is similar to the R-442/VRC Receiver Audio Response Test (Normal Mode). 
When setup for X-mode, however, the R-442/VRC responds to a wider band of frequencies because 


the A5000 tray is not used. The ability of the R-442/VRC to detect and respond flatly to the desired 
intelligence is verified by: 


1. Injecting 1-kKHz modulation into the R-442/VRC ANTENNA port while measuring the voltage at 
the MK-1978/VRC X-MODE AUX RCVR jack. 


2. Changing the modulation rate to 500 Hz, 3 kHz, 5 kHz, and 10 kHz, while taking db readings 
at the MK-1978/VRC X-MODE AUX RCVR jack. 


3. Comparing the db readings taken in step 2 to the reference voltage taken in step 1 to see 
if the standard is met. 


R-442/VRC X-MODE SETUP PROCEDURE 


REMOVE FL4002 


REPLACE 


EL4GQ134 


Remove bottom cover from R-442/VRC. (See_paragraph 2-7.) 

Raise A4000 tray and secure brace. 

Remove Filter FL4002. 

Rotate Filter FL4002 180 degrees. 

Put Filter FL4002 back into tray. 

Set X-MODE-NORMAL Switch $4001, located underneath A4000 tray, to X-MODE position. 
Release brace and lower A4000 tray. 

Replace R-442/VRC bottom cover. 


ty 
2. 
3. 
4. 
Di 
6. 
vi 
8. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


4-22 


TM 11-5820-401-34-3/0967-LP-432-3060 


4-9. RECEIVER AUDIO RESPONSE TEST(XMODE). (CONT) 
TEST SETUP. Connect test equipment as shown in test setup diagram 
NOTE 


This is the only test to utilize the MK-1978/VRC AUX RCVR jack. 


ATTENUATED PROBE 
ON X-1 SETTING POWER 
SUPPLY 
wl! PP-1104(*)/U 
: | 25.5V DC 
| AUX 


NOTE: THIS IS THE ONLY 
TEST TO UTILIZE THE 
AUX RCVR JACK. 


RG-58/U 
Lox © 
= FREQUENCY ma 


| d | = ¥ ie 
F OmO: 12 
CECE (IEICE al . rE IECEECE) Z| 


ce 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
MK-1978/VRC AUX POWER ON 
AUDIO MUTED 
KEY RCVE 
AUX RCVR CIPHER 
SQUELCH ON 
R-442/VRC BAND 
MC-TUNE-KC 30.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 
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4-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/GRM-114A; See test setup diagram (C) 
MM-100E 


01 000.0 030 000.0 20 KHz 8 KHz NORM 1 VOLT HI-Z 
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cL 
OFF ADJUST FOR OFF FM RCVR JUST GEN WIDE 20uV AUTO FULLY 
8 KHz DEVIATION PAST COUNTER- 
ON METER DETENT CLOCKWISE 


EL4GQ155 


TEST PROCEDURE 


Audio Response Test (X-Mode) at 1000 Hz 


1. Connect MM-100E probe A to MK-1978/VRC AUX RCVR jack (inside X-MODE square); connect 
probe B to GND jack. (See test setup diagram page 4-23.) Note meter indication. 


STANDARD. MM-100E meter should indicate at least 0.78 volts. 


2. If ME-30(*)/U does not indicate at least 0.78 volts, see troubleshooting| chart 4-8 
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4-9. RECEIVER AUDIO RESPONSE TEST (X- MODE). (CONT) 


Audio Response Test (X-Mode) at Other Modulating Frequencies 


VER 
() INTENSITY Focus © (nacyorser 


DEVIATION (M2) 


° 4 20 
' a, 5 
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° € xl «30 1100 
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INT S TRANS RCVR 
Ikez @ sé @ sis 2 (OMHz NARROW = 
oe ~] © 
©) REF 


ccm Pw! 
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3. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (1) to modulating frequencies listed 
below. Note MM-100E meter and AN/GRM-114A DEVIATION meter(2) indications. 


03000.0 Hz 
05000.0 Hz 
10000.0 Hz 
00500.0 Hz 


aoon 


STANDARD. MM-100E meter should indicate between + 2 db and -3 db of reading noted in step 1, 
and AN/GRM-114A DEVIATION meter should indicate 8 kHz at each frequency. 


4. If MM-100E meter does not indicate between + 2 db and -3 db of reading noted in step 1, or if 
AN/GRM-114A DEVIATION meter does not indicate 8 kHz at each frequency, see trouble- 


shooting [chart 4-8] 
NOTE 
Before performing any other test in this section, see R-442 X-MODE Setup Procedure 


(page 4-22) and do the following: 


Set X-Mode-Normal Switch S4001 to NORMAL. 
Return filter FL4002 to its original position. 
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4-10. RECEIVER SELECTIVITY TEST. 


PURPOSE. This test checks the ability of the R-442/VRC A4000 tray IF Filters FL4001 and FL4002 to 
reject unwanted signals and, thus, determine bandwidth. The R-442/VRC should have a minimum 
bandwidth of 32 kHz at the filters’ 6-db attenuation point and a maximum bandwidth of 80 kHz at their 
60db attenuation point. This is verified by: 


1. Finding the minimum rf level which must be injected into the R-442/VRC ANTENNA port to 


cause the CALL lamp to light. 
2. Injecting twice the rf level found in step 1, while observing that the R-442/VRC CALL lamp 


Is lit when the frequency is offset kt 16 kHz from the carrier. 
3. Injecting 1000 times the rf level found in step 1, while observing that the R-442/VRC CALL 
lamp Is off when the frequency is offset more than + 40 kHz from the carrier. 
TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Test Set AN/GRM-114A 
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U 


TEST SETUP. Connect equipment as shown in test setup diagram (a) d 


i) 
— ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/U 
Al 8B 
a | 25.5V DC 
i j POWER 
MK-1978/VRC 


RCVR 
XMTR 


et | SS 2 


Ate FM/AM -~(100S — 
‘een ° ? 


ae oY RG-58/U 
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RECEIVER SELECTIVITY TEST. (CONT) 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. 


EQUIPMENT 


MK-1978/VRC 


R-442/VRC 


AN/GRM-114A; 


MM-100E 


01 000.0 


OFF 


CONTROL AND SWITCH SETTINGS 


POWER 
VOLUME 
BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 


CONTROL OR SWITCH 


SQUELCH 
AUX POWER 
AUDIO 

KEY 

X-MODE (RT) 


See test setup diagram 


030 000.0 
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RF FREQUENCY MHz 


NORM 


ON 


os counterclockwise 


30.00 
OLD O 
ON 


Q oD “ SPKR 
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DETENT 
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N 


20 KHz 


‘© NARRQ 
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GEN 


POSITION/SETTING 


8 KHz 
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BATT 
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AUTO 


MINIMUM 
SETTING 
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4-10. RECEIVER SELECTIVITY TEST. (CONT) 


TEST PROCEDURE 


Caan 
©) intensity Focus (©) NALYDISPR 


INPUT 


3 
canon radon Hi LVL 
7 ae 
conn FM/AM ~ 1100S rey ——warts 0 BRE 
IS 5 15 S 2 6 2al 20 «100 aro-at ever 40%" Gy 
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1. Turn AN/GRM-114A RF LEVEL control (1) slowly clockwise until R-442/VRC CALL lamp lights. 
Note RF LEVEL setting. 


2. Increase RF LEVEL to twice indication noted in step 1. 
STANDARD. R-442/VRC CALL lamp should stay lit. 


3. If R-442/VRC CALL lamp goes off, see troubleshooting| chart 4-10 
4. Set AN/GRM-114A RF FREQUENCY M1-fz thumbwheels (2) to 030019.0 (30.019 MHz). 


STANDARD. R-442/VRC CALL lamp should go off. 


5. If R-442/VRC CALL lamp stays lit, see troubleshooting[ chart 4-10] 

6. Decrease AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until 
R-442/VRC CALL lamp lights. Note FREQUENCY MHz setting (2). 

7. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) to 029981.0 (29.981 MHz). 


STANDARD. R-442/VRC CALL lamp should go off. 
8. If R-442/VRC CALL lamp stays lit, see troubleshooting|_chart_4-10 
9. Increase AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until 


R-442/VRC CALL lamp lights. Note RF FREQUENCY Mlz setting (2). 
10. Subtract frequency noted in step 9 from frequency noted in step 6. 
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4-10. RECEIVER SELECTIVITY TEST. (CONT) 
STANDARD. The difference between the two frequencies should beat least 32 KHz. 


11. If difference between frequencies noted in step 9 and step 6 is less than 32 kHz, see 


troubleshooting 
12. Set AN/GRM-114A HI LVL/uV x 100/NORM switch (3) to pV x 100. 
13. increase AN/GRM-114A RF LEVEL control (1) to ten times indication noted in step 1. 
14. Set AN/GRM-114A RF FREQUENCY MHz thumbwheeis (2) to 030 041.0 (30.014 MHz). 


STANDARD. R-442/VRC CALL lamp should go off. 
15. If R-442/VRC CALL lamp stays iit, see troubleshooting| chart 4-10 
16. Decrease AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until 


R-442/VRC CALL lamp lights. Note RF FREQUENCY Miz setting (2). 
17. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) to 029 959.0 (29.959 MHz). 


STANDARD. R-442/VRC CALL lamp should go off. 
18. If R-442/VRC CALL lamp stays lit, see troubleshooting| chart _4-10 
19. increase AN/GRM-114A RF FREQUENCY MHz thumbwheel settings (2) in 1-kHz steps until 
R-442/VRC CALL lamp iights. Note RF FREQUENCY Mtz setting (2). 
20. Subtract frequency noted in step 19 from frequency noted in step 16. 


STANDARD. The difference between the two frequencies should be 80 kHz or less. 


21. If difference between frequencies noted in step 19 and step 16 is more than 80 kHz, see 
troubleshooting [chart 4-10 
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Section Il TROUBLESHOOTING 
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4-11. GENERAL. 


This section contains troubleshooting charts which will help you diagnose failures in the R-442/VRC 
receiver. The troubleshooting charts are designed to isolate faults in responseto specific perfor- 
mance problems noted during performance testing in section | of this chapter. 


There are two basic kinds of troubleshooting charts provided: gross faiiure troubleshooting and 
performance degradation troubleshooting. Both kinds of troubleshooting in this section are basedon 
the use of Test Set AN/GRM-114A and Maintenance Kit MK-1978/VRC. 


GROSS FAILURE TROUBLESHOOTING 


Gross failure troubleshooting is generated by failureof the VOLUME control test, the first of the 
performance tests in section | of this chapter. Failure of the VOLUME control test indicates that no 
audio at all is available at the receiver's loudspeaker jack. This implies a total failure of some module 
Or component resulting in complete loss of signal.Therefore, the gross troubleshooting charts are 
designed to help you locate the failed module or component, with the assumption that the failed part 
does not operate at all. 


This assumption differs from the approach taken in performance degradation troubleshooting, which 
assumes that a module or component may be responsible for slight defect symptoms because the part 
may be only partially operational. 


PERFORMANCE DEGRADATION TROUBLESHOOTING 
When the receiver produces audio output, but the signal fails to meet certain standards, the receiver’s 


performance is considered degraded. Degraded performance can result in weak audio, limited 
reception range, distortion, and many other problems. 


4-30 


TM = 11-5820-401-34-3/0967-LP-432-3060 


4-11. GENERAL. (CONT) 


The troubleshooting charts are designed to locate the cause of the performance degradation by using 
procedures more complex than those utilized for gross troubleshooting. Added complexity is due to the 
fact that the troubleshooting tests must evaluate the quality of the signals at various test points, instead 
of merely confirming the presence of signals as is usually the case in gross troubleshooting. 


OVERALL TROUBLESHOOTING APPROACH 


Both kinds of troubleshooting charts contained in this section are intended for use based on the 
following assumptions in connection with the R-442/VRC: 


1. Only one malfunction exists which is causing the defect symptom. 

2. The troubleshooting charts do not isolate every possible defect. 

3. Failure to locate a defect using the charts suggests a wiring-related problem which can be 
isolated using the schematics located in the back of this manual. 

4. Troubleshooting procedures for germanium and silicon versions of the R-442/VRC are the 
same. 


4-12. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. 


The gross troubleshooting charts in this section are based on the assumption that the receiver fails the 
VOLUME control test at any frequency setting of the MC-TUNE-KC control. However, certain defects 

in the crystal reference system can result in loss of audio at some frequencies while the receiver can 
function normally at other frequency settings. 


Before proceeding with the steps given in the gross troubleshooting charts, determine whether or not 
the failure of the volume control test conforms to any of the following failure modes. 


FAILURE MODE | CAUSE CORRECTION 


No audio on all Crystal Y2012 (5.65 MHz) Replace A2000 assembly. 
channels ending in in A2000 assembly 

“0”, (eg, 30.00, 

30.10,30.20,etc) 

No audio on all Crystal Y2011 (5.60 MHz) Replace A2000 assembly. 
channels ending in in A2000 assembly 

“5”, (eg, 30.05, 

30.15,30.25,etc) 

No audio on the same Defective interpolation Replace A2000 assembly. 
100-kKHz segment for oscillator crystal See interpolation oscilla- 
each MHz of tuning tor crystal chart. 
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4-12. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. (CONT) 

INTERPOLATION OSCILLATOR CRYSTAL CHART 

The following chart is used to isolate the particular crystal responsible for audio failure in the same 
100-kHz segment for each MHz of tuning. In this failure mode, if audio is absent at 30.05 and 30.10, 


it will be absent at 40.05 and 40.10; 50.05 and 50.10; etc. 


INTERPOLATION OSCILLATOR CRYSTAL CHART 


SEGMENT OF KC CONTROL 
WHERE AUDIO IS ABSENT CAUSE CORRECTION 


05 and 10 Crystal Y2007 Replace A2000 assembly. 
15 and 20 Crystal Y2008 Replace A2000 assembly. 
25 and 30 Crystal Y2009 Replace A2000 assembly. 
35 and 40 Crystal Y2010 Replace A2000 assembly. 
45 and 50 Crystal Y2005 Replace A2000 assembly. 
55 and 60 Crystal Y2004 Replace A2000 assembly. 
65 and 70 Crystal Y2003 Replace A2000 assembly. 
75 and 80 Crystal Y2002 Replace A2000 assembly. 
85 and 90 Crystal Y2001 Replace A2000 assembly. 
95 and 100 Crystal Y2006 Replace A2000 assembly. 
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4-13. TROUBLESHOOTING FLOW CHARTS. 


CHART 4-1 


No Audio Troubleshootin 
heet 1 of 


1. Do not confuse audio tone with noise, Audio 


tone is 1 -kHz signal. 


2. The assumption here is that audio is scratchy 
CONNECT EQUIPMENT AS or fades in and out one or more times as volume 
SHOWN ON SH 21, AND control is turned. A very weak audio tone is 
TURN POWER ON. SET diagnosed in Audio Power Troubleshooting. 


MK-1978/VAC AUDIO TO 


MUTED. 

3. If 0.16 vac is present, Monitor Amplifier A5100 
is working, indicating a valid received audio 
from A4300. Therefore, 25.5-vdc power 
supply to prior stages and to lamp can be 


TURN VOLUME CONTROL assumed ok. 
ON R-442/VRC FULLY REPLACE VOLUME CON- 
CLOCKWISE. SET R-442/VRC TROL R101. REPEAT 
TO 30.00 MHZ. MK-1978/VRC PERFORMANCE TEST. 
AUX POWER ON. | 
SEE NOTE 2 
ANY AUDIO 
TONE HEARD YES 
? 
NOTE 1 
NO 
1S 
DIAL LAMP MM-100E PROBE A TO 
a MK-1978/VRC PIN K, FIXED 
AUDIO. PROBE B TO GND. 
MM-100E PROBE A TO AT 
LEAST NO TROUBLESHOOT POWER 


MK-1978/VRC PIN K, FIXED 
AUDIO. PROBE B TO GND. 


SUPPLY 


0.16 VAC 
? 


AT 
LEAST 
0.16 VAC 
? 


REPLACE DIAL LAMP 


SEE NOTE 3 
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4-13. 


MK-1978/VRC AUDIO 
SWITCH TO UNMUTED. SET 
MM-100E RANGE TO 30 V. 
MM-100E PROBE A TO SPKR. 
PROBE B TO GND. 


DISCONNECT SPEAKER 
FROM R-442. TURN R-442 
VOLUME CONTROL FULLY 


CLOCKWISE. TURN MM-100E 
VOLUME CONTROL CLOCK. 
WISE ONE-THIRD TURN. 


ANY 
AUDIO TONE 
HEARD? 


NO 


REMOVE MM-100E PROBES 
FROM MK-1978/VRC. SET 
MM-100E RANGE TO1V. 
R-442/VRC VOLUME CON. 
TROL FULLY CLOCKWISE. 


MM.-100E PROBE A TO 
TP5002. PROBE 8 TO GND. 


SEE NOTE 5 


AT 

LEAST 0.78 VAC 

SIGNAL PRESENT 
? 


YES 
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TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 2 wf 25) 


NOTES 


4. Presence of unmuted audio indicates good 
Audio Transformer T5001 and probable bad 
Resistor R5117 in A5100. 


5. Be sure that R-442/VRC VOLUME control is 
fully clockwise. 


6. Signal at TP5009 is assumedbecause fixed 
audio is ok, indicating that FL5001 is good. 
The 0.78wac value is approximate and can be as 
high as 1.1 v. 


REPLACE AUDIO AMPLIFIER 
A5100. REPEAT PERFOR. 


YES 
MANCE TEST. 


SEE NOTE 4 


PARA 
4-2 


REPLACE VOLUME CON. 
TROL R101. REPEAT 


PERFORMANCE TEST. 


NO PARA 
42 


1c 
SH 3 
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4-13. TROUBLESHOOTING FLOW CHART (CONT) 


CHART 4-1 
No Audio Troubleshooting 


(Sheet 3 of 25) 


(1c) NOTE 


7, See Note 3, Sh 1. Possibility of failure of 
25.5-vde supply localized to A5000 stages is 
small. However, check is aasy to do; therefore 
it is covered in this procedure. 


SET MM-100E RANGE TO 
30 V 


MM-100E PROBE A TO 
TPS001. PROBE B TO 
GND. 


16 T0 20 VAC YES REPLACE T5001 AUDIO OUT. 
PUT TRANSFORMER, DO 


? 
PERFORMANCE TEST. 


NO 


SET MM-100E FUNCTION 
TO DC+, SET RANGE TO PARA 
30 V 4-2 


MM-100E PROBE A TO 
TP5003. PROBE B TO 
GND. 


REPAIR WIRING TO PLUG 
P5001 OR AT 55001. DO 


PERFORMANCE TEST. 


25.5 VOC 
PRESENT ? 


NOTE? 


NO PARA 


4-2 


YES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 4 of 25) 


REPLACE AUDIO 
AMPLIFIER A5100 


SEE NOTE8 


RETURN TO PERFORMANCE 
TEST 


PARA 
4-2 


AUDIO 
TONE 
HEARD? 


PROBLEM CORRECTED. 
YES RETURN TO PERFORMANCE 


TESTS. 


NO 


INSTALL ORIGINAL A5100 ee 


4-36 


NOTES 


. Due to limited number of test points, com- 


ponent substitution is sometimes necessary. 
Absence of signal at TP5001 could be due to 
failed Power Transistor 0201 or Resistor R202. 
These components are difficult to test directly 


and much more difficult to substitute than the 
A5100 assembly. 


TM 11-5820-401-34-3/0967-LP-432-3060 
4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 5 of 25) 


Ce) : 
JUMP ACROSS R202 SX 
mime Nee SG 
TONE HEARD YES SS 
9 


NO 


RECEIVER, BOTTOM VIEW OF CONNECTOR P201 


AREA WITH ASSEMBLY A1000 REMOVED ieee. 


REPLACE POWER TRAN- 
SISTOR 0201 REPLACE R202 


RETURN TO PERFORMANCE 
TESTS 


RETURN TO PERFORMANCE 
TESTS 


PARA PARA 
4-2 


4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 6 of 25) 
(8) NOTES 
9. MM-100 FUNCTION to HI-Z. RANGE to 
CRS CHECK 30 V. Probe A to MK-1978:VRC SPKR, Probe 
B tO GND. 
10. Keep in mind that this entire troubleshooting 
SLOWLY ADJUST procedure assumes one total component fail- 
AN/GRM-114A RF OUTPUT ure, causing absence of an audio signal. This 
TO 31 MHZ simple check can quickly isolate a bad CRS. 
11. An alternate mathod of checking for a bad 
CRS is to ground TP3001 in the A3000 as- 
sembly while the AN/GRM. 114A rf output is 
variad +1 MHz. If the audio tone is heard when 
TP3001 is grounded, it means that the CRS is 
MG TOR bad. If so, go to 1H, Sh 9. 
OR MOTOR. YES 
BOATING SOUND NOTE NG 


HEARD? 


NO 
NOTE it 


SET AN/GRM-114A BACK TO 
30 MHZ. SLOWLY ADJUST 
AN/GRM-114A RF OUTPUT 
TO 29 MHZ. 


TONE 

OR MOTOR. 
BOATING SOUND 
HEARD? 


NO 


SET MM-100 FUNCTION TO 
DC+ RANGE TO 30 V. PROBE TROUBLESHOOT POWER 


A TO TP4006. PROBE 8 TO SUPPLY 
GNO. 


16 VOC 


NO 
PRESENT? 


YES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


TURN OFF POWER TO 
AN/GRM-114A 


REMOVE AN/GRM-114A RF 


CABLE FROM R-442/VRC 
ANTENNA PORT 


FREE END TO SMC #222. 
REMOVE P1005 FROM A1000 
TRAY. P1005 TO SMC #222. 


SET AN/GRM-114 FREQUEN- 
CY MHZ THUMBWHEELS TO 
011 500.0 (11.5 MHZ) 


SEE NOTE 12 


TURN ON POWER TO 
AN/GRM-114A 


SET AN/GRM-114A RF QUT- 
PUT TO 50 pV. SET MM-100E 


AS PER NOTE 13. 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 7 of 25) 


NOTES 


12. MODULATION FREQI Hz remains at 1000.0. 
Keep deviation at 8 kHz. 


13. MM-100E RANGE to 30 V. FUNCTION 
to HI-Z. Probe A to MK-1978/VRC SPKR. 
Probe B to GND. 


AUDIO 
TONE 


HEARD? 14. Voltage can vary from 0.78 to 1.1 vac. 


NO 


MM-100 FUNCTION TO 
HI-Z, RANGE TO1V. YES 
PROBE A TO TP5013. PROBE 


B TO GND. 


0.78 VAC 
PRESENT? 


NOTE 14 


NO 


YES 
TO AN/GRM-114A 
SMC NO. 222 
A1000 ASSEMBLY 
(ORIENT BLUE (BOTTOM) 
COAX AWAY FROM 
A1000 TRAY) 


TP400t 


© TPao03 §©6TP4005 


oIscR §=© teaooa ©) 


TPs008 
(6) Trao0s 


18V.0C TPa007 


REMOVE 


P1005 
HERE 
A4000 ASSEMBLY 
(BOTTOM) 
EL4GQ214 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 8 of 25) 
NOTE 
A5000 CHECK 15. Actual voltage will be slightly lower due to 


some attenuation of signal by the filter. 


MM-100E PROBE ATO 
TPS009 


0.78 VAC 
PRESENT? 
NOTE 15 


REPLACE FL5001. RETURN 
TO PERFORMANCE 
TESTS. 


REPLACE A5100. RETURN 
TO PERFORMANCE 
TESTS. 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


a A3000 


CHECK 


TURN OFF POWER TO AN/ 
GRM-114A. REMOVE RF 


CABLE FROM R-442/VRC AN- 
TENNA PORT. 


FREE END TO SMC #222. 
REMOVE P1004 (GREE 
WIRE) FROM A1000 TRAY. 


P1004 TO SMC #222. SET 
AN/GRM-114A FREQUENCY 
MHZ TO 041 500.0. 


TURN R-442/VRC KC CON- 
TROL TO DIAL READING OF 
30.00 MHZ 


MM-100E PROBE A TO 
TP3001. PROBE B TO 
GND. 


MM-100E RANGE TO 3 V. 
FUNCTION TO DC+. ADJUST 


DC ZERO OFFSET TO 
CENTER METER ON SCALE. 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 9 of 25) 


SET AN/GRM-114 HI LVL/ 
HVX100/NORM SWITCH TO 
HI LEVEL. TURN ON POWER. 
TURN RF LEVEL KNOB 
CLOCKWISE UNTIL ZERO 
DBM LAMP LIGHTS. 


ZERO VD 
READING ON 
MM-100E? 


NOTE 16 


SET AN/GRM-114 FRE- 
QUENCY MHZ TO 041 750.0. 
MM-100E WILL MOVE OFF 

CENTER. 


SEE NOTE 17 


TURN R442/VRC KC CON- 
TROL SLOWLY TO 31.00 
MHZ WHILE OBSERVING 
MM-100E FOR RETURN 
TO CENTER 


MOMENTARY 
ZERO VOC READING 
? 


NOTE 18 


NO 


SET MM-100E RANGE 
SWITCH TO 30 V 


11-5820-401-34-3/0967-LP-432-3060 


NOTES 


16. With R-442/VRC set at 30.00 MHz and 41.5 
MHz injected into FL3002, there should be no 
error signal ftom the CRS. The meter will 

remain centered. 


17. This setting should force the CRS 10 output 
a dc error voltage. The MM-100E will indicate 
this voltage. 


18. It the Time Delay Relay K3001 fails to 
momentarily short the dc error signal, the 
CRS can shift the local oscillator 1 MHz. 


19. Since previous steps confirmed presance of 
audio tone when CRS was isolated from other 
stages, the local oscillator can be considered 
alined. Therefore, CRS must be outputting 
incorrect error signal driving the local oscillator 
off frequency. 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


MM-100E PROBE A TO 
TP3062. ADJUST OC ZERO 
OFFSET TO SET METER AT 
TRUE ZERO. 


TURN R-442/VRC KC CON- 
TROL TO 30.00 MHZ WHILE 
OBSERVING MM-100E 


MOMENTARY 
13.5-VDC 


READING 
? 


YES 


NO 


REPLACE A2100 


SEE NOTE 20 


TURN R-442/VRC KC CON- 


TROL TO 31.00 MHZ WHILE 
OBSERVING MM-100 


MOMENTARY 
13.5-VDC 


READING 
7 


YES 


NO 
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CHART 4-1 
No Audio Troubleshooting 
(Sheet 10 of 25) 


REPLACE K3001. RETURN 
TO PERFORMANCE 


TESTS. 


PARA 
4-2 


PROBLEM CORRECTED. 
RETURN TO PERFORMANCE 


TESTS. 


PARA 
4-2 


NOTE 


20. Do not discard A2100. 


PUT BACK ORIGINAL A2100 


REPLACE MOMENTARY 
CONTACT SWITCH S103. 


RETURN TO PERFORMANCE 
TESTS 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 . 
No Audio Troubleshooting 


(Sheet 11 of 25) 


Gan re aE Hate REMOVE P3301 FROM J3301 
: ON A3300. P3301 TO SMC 


#222. 


REPLACE REFERENCE 


FROM SMC #222. P1004 TO 


OSCILLATOR ¥2200 
31004. 


REMOVE P3701 FROM J3701 
ON A3700. P3701 TO SMC 


FREQ SET AN/GRM-114A FRE- 
#222. REMOVE RF CABLE ERROR METER QUENCY MHZ TO 046 850.0 
FROM AN/GRM-114A TRANS- <500 HZ SET AN/GRM-114A FREQ 
RCVR PORT AND CONNECT ? 


ERROR KNOB TO 5 KHZ. 


TO ANTENNA PORT. 


SET R-442/VRC TO 30.00 
MHZ. SET AN/GRM-114A 
FREQ ERROR KNOB T1015 
KHZ, 


FREQ 
ERROR METER 


$2.3 KHZ 
? 


PROBLEM CORRECTED RE- 
TURN TO PERFORMANCE 
TESTS 


YES 


NO 


SET AN/GRM-114A FRE- 
QUENCY MHZ TO 005 650.0 
SET RCVR GEN SWITCH TO 
RCVR. TURN ON POWER. 


REPLACE CRYSTAL Y2012. 
RETURN TO PERFORMANCE 
TESTS. 


FREQ 
ERROR METER 
< 500 HZ 
? 


NO 


PARA 
4-2 


YES 


REMOVE P3701 FROM SMC 
#222. P3701 TO J3701 ON 


A3700. 
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P3301 TO J3301. SET AN/ 
GRM-114A TO 041 500.0 
WITH NO MODULATION. 
REMOVE RF CABLE FROM 
AN/GRM-114A ANTENNA 
PORT AND CONNECT TO 
TRANS-RCVR PORT. 


SET AN/GRM-114A RCVR/ 
GEN SWITCH TO GEN. SET 
R-442/VAC TO 30.00 MHZ. 
REMOVE P3002 FROM J3002. 


AN/GRM-114A GEN OUTPUT 
RF CABLE TO J3002. AN/ 
GRM-114A PROBE TO SCOPE 
IN PORT. SCOPE TO AC AND 
0.01 V/DIV. 


SET AN/GRM-114A PROBE 


TO X1. PROBE TO TP3014. 


NOTE 21 


YES 


0.4-VAC 
READING? 


NO 


REPLACE FL3002 AND RE- 
TURN TO PERFORMANCE 


TESTS 


SEE NOTE 22 


PARA 
4-2 


4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 12 of 25) 


NOTES 


21. The test point voltages given for the A3000 as- 
sembly are approximate rms values. Peak-to- 
peak values viewed on scope will be somewhat 
higher. If no signals are present, try a replace- 
ment module. 


PROBE TO TP3015 


22, CRS modules are prealined. 


0.5-VAC 
READING? 


NO 


REPLACE A3100 ANDO RE- 
TURN TO PERFORMANCE 
TESTS 


PROBE TO TP3013 


REPLACE F13001 AND RE. 
TURN TO PERFORMANCE 
TESTS 


0.3-VAC 
READING? 


REPLACE A3200 AND RE- 
TURN TO PERFORMANCE 
TESTS 


PROBE TO TP3011 


SCOPE 
SHOWS SLIGHT 


INDICATION 
? 


PARA 
4.2 


YES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 13 Of 25) 


REPLACE A3300 AND RE- 
TURN TO PERFORMANCE 
TESTS 


PROBE TO TP3016 


0.2-VAC 
READING? 


REPLACE A3400 AND RE- 
TURN TO PERFORMANCE 
TESTS 


PROBE TO TP3009 


REPLACE FL3004 AND RE. 
TURN TO PERFORMANCE 
TESTS 


0.6-VAC 
READING? 


PROBE TO TP3008 


PROBE TO TP3007 


0.3-VAC 
READING? 


1.5-VAC NO 


READING? 


YES YES 


REPLACE A3500 AND RE- 
TURN TO PERFORMANCE 


TESTS 


PARA 


4-2 


PROBE TO TP3006 


1.0-VAC 
READING? 


REPLACE Ft3005 AND RE- 
TURN TO PERFORMANCE 
TESTS 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 14 of 25) 


REPLACE A3600 AND RE- 


SET SCOPE TO DC TURN TO PERFORMANCE 
TESTS 


PROBE TO TP3003. CHANGE 

R-442/VRC FREQUENCY PARA 
SEVERAL TIMES WHILE 4.2 
OBSERVING SCOPE. 


MOMENTARY 

PLUS OR MINUS 

DC READING 
? 


NO REPLACE A3500 AND RE- 
TURN TO PERFORMANCE 
TESTS 


YES 


SET R-442/VRC TO 36.00" 
MHZ. SET SCOPE TO AC. 
PROBE TO TP3004. 


0.3-VAC 
READING? 


NO REPLACE A3700 AND RE- 
TURN TO PERFORMANCE 


TESTS 


YES 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


© A1000 


CHECK 


P1005 TO J1005. AN/GRM- 
114A TO J1004 AS SHOWN 
ON SH 22. 


SET UP AN/GRM-114A CON- 
TROLS AS SHOWN ON SH 22, 
SET R-442/VRC TO 30.00 
MHZ. 


NO 
INDICATES < 
3.5 KHZ ? 
YES 
iS 
ANALYZER NO 


WAVEFORM PEAK 


REMOVE SMC TO BNC TEE 
FROM J1004. P1004 TO 
J1004. CONNECT TEE TO 
J1002. LEAVE P1002 
DISCONNECTED. 


SET UP AN/GRM-114A CON- 
TROLS AS SHOWN ON SH 23. 
REMOVE AN/GRM-114A 

RF CABLE FROM ATTENU- 
ATORS. CABLE TO TRANS- 
RCVR PORT. 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 15 of 25) 


ALINE LOCAL OSCILLATOR 
A1500. REPLACE A1500 IF 
ALINEMENT DOES NOT 
CORRECT PROBLEM. 


RETURN TO PERFORMANCE 
TESTS 


PARA 
4.2 


REPLACE AND ALINE 
LOCAL OSCILLATOR A1500. 


RETURN TO PERFORMANCE 
TESTS. 


PARA 
4-2 


11-5820-401-34-3/0967-LP-432-3060 


SPEAKER TO R-442/VRC 
AND TURN R-442/VRC 


VOLUME CONTROL CLOCK- 
WISE ONE-HALF TURN 


TONE 
FROM 
SPEAKER? 


YES 


NO 


ALINE A1400. REPLACE 
A1400 IF ALINEMENT DOES 
NOT CORRECT PROBLEM. 


RETURN TO PERFORMANCE 
TESTS 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHECK 


A1100, A1200 AND 


A1300 


REMOVE TEE FROM J1002. 
P1002 TO J1002. REMOVE 


RF CABLE FROM AN/GRM- 
114A TRANS-RCVR PORT. 


SET UP AN/GRM-114A CON- 
TROLS AS SHOWN ON SH 
24, REMOVE A1000 TOP 
COVER. 


PROBE ALLIGATOR CLIP B 
TO GNO. PROBEATO 
C1305. (SEE SH 24.) 


TONE NO 
HEARD? 


YES 


SET AN/GRM-114A HI LVL/ 
uVX100/NORM SWITCH TO 
NORM. SET RF LEVEL CON- 
TROL TO 20. 


PROBE ATO C1205. 
(SEE SH 24.) 
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CHART 4-1 
No Audio Troubleshooting 
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ALINE A1300. REPLACE 
Ai300 IF ALINEMENT DOES 
NOT CORRECT PROBLEM. 


RETURN TO PERFORMANCE 


TESTS 


PARA 


YES 


ALINE A1100. REPLACE 
A1100 IF ALINEMENT DOES 
NOT CORRECT PROBLEM. 


RETURN TO PERFORMANCE 
TESTS 


NO 


PARA 
4-2 


TM = 11-5820-401-34-3/0967-LP-432-3060 
4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 


(Sheet 17 of 25) 


ALINE A1200. REPLACE 
A1200 IF ALINEMENT DOES 
NOT CORRECT PROBLEM. 


RETURN TO PERFORMANCE 
TESTS 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
NoAudio Troubleshooting 
(Sheet 18 of 25) 


o 


A4000 
ISOLATION 


REMOVE MM-100E PROBE A 
FROM TP5013. PROBE A TO 
TP4003 ON A4000 TRAY. 
PROBE B TO GND. 


MM-100E PROBE A TO 


TP4008 


SET MM-100E RANGE 16 VOC YES 
SWITCH T0 0.3 V PRESENT? 


NO 


0.15-VAC 


READING? YES REPLACE AUDIO AND REPLACE AND ALINE 


SQUELCH PREAMP A4300 A4200 MODULE 


NO 


SET MM-100E FUNCTION 
SWITCH TO DC+. SET 
RANGE SWITCH TO 30 V. 


ALINE A4300. RETURN TO RETURN TO PERFORMANCE 
PERFORMANCE TESTS. TESTS 


MM-100E PROBE A TO PARA PARA 
TP4006 4.2 4-2 


16 VOC 
PRESENT? 


NO TROUBLESHOOT POWER 


SUPPLY OR WIRING 


YES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 19 of 25) 


SET UP EQUIPMENT AS 
SHOWN ON SH 25. TURN 
R-442/VRC VOLUME CON. 
TROL CLOCKWISE ONE- 
HALF TURN. 


REPLACE A4200 MODULE ATTENUATED PROBE A TO 


TP4009 


ATTENUATED PROBE ATO 
TP4004. PROBE B TO 
GND. 


ALINE A4200 MODULE. RE- 
TURN TO PERFORMANCE 
TESTS. 


LOUDSPEAKER NO 


QUIET? 


YES 


LOUDSPEAKER 


NO PARA REPLACE FL4001. RETURN 
QUIET? 


42 TO PERFORMANCE TESTS. 


YES 


ATTENUATED PROBE A TO 


REPLACE FL4002. RETURN 
TP4005 


PARA 
4-2 


TO PERFORMANCE TESTS. 


LOUDSPEAKER 


NO PARA 
QUIET? 


YES 


SET AN/GRM-114A HI LVL/ 
uVX100/NORM SWITCH TO 


NORM. SET RF LEVEL 
TO 50. 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 20 of 25) 


REPLACE INTERPOLATION 
OSCILLATOR Y2100 


REPLACE AND ALINE 
A4100 MODULE 


FREQ 
ERROR METER 
<2.3 KHZ 

? 


REPLACE CRYSTAL Y2006. 
RETURN TO PERFORMANCE 
TESTS. 


RETURN TO PERFORMANCE 
TESTS. 


PROBLEM CORRECTED. RE- 
TURN TO PERFORMANCE 
TESTS. 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


RF FREQUENCY Miz 


dad ddd 4); 


ve I 


tat woo EXTACC 


FULLY 


COUNTER- 
CLOCKWISE 


01000.0 OFF 030 000.0 


CHART 4-1 
No Audio Troubleshooting 


(Sheet 21 of 25) 


POWER 
SUPPLY 


ATTENUATED PROBE 


ON X-1 SETTING PP-1104(°}/G 


A B 

4 
POWER 

fies 


MK-1978/VRC 


25.5V DC 


RCVR 
XMTR 


RG-58/U 


ATTENUATED PROBE 
ON X-1 SETTING 


A 


lf 


EL4GQ215 
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CHART 4-1 
No Audio Troubleshooting 
(Sheet 22 of 25) 


P1004 


SMC TO 
BNC "T” 


60 DB 


2” 
©) srensiny rocus ©) ANALY DISER > 
- ANTENNA ———— SEES 
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‘ 5 ene 


1 | 250 max 
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o ar a 


ERROR 
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030 000.0 20 KHz 8 KHz 
——t— 


Pay RT 
©) wwtensiry Focus (©) Naryp\ser 

@) 
OFF 


HORt 


DEVIATION (KHz) 
1S 


FREQ 
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nt \ FM/AM -t1O0OS 
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OFF ew). Ge. cee © tox © 
cer LL OF N wm rs Oi ‘ 
WW mod 
SOL Pero. 


MODULATION FREQ Hz 


vmod ddd 4 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 24 of 25) 


say 
GC) sressiry rocus (©) ALY DISPR 


a FM/AM - 1100S aes 


100 


1190 
aro LEVEL 


RF FREQUENCY MHz 


MODUL ATION FREQ Hz = C) 
ae daq ais 

= Aaa Al S “oO cy @ 

O2 55 @ ©@ @ 97% > acva $6 aes Kom os" a | © 
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A1000 ASSEMBLY 


—+-— A 


> B 
(ATTENUATED PROBE ON X-1 SETTING) 


030 000.0 20 KHz 


le i 


© 3™00 


ERROR DEV —jPwWR 
hte FM/AM ~ 1100S ta Pitre 5 Sa 
26 Mi 1100 40d8m F 


NORM 


ree ON 
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ort —ll org ae Ol, aoe, Oe 


RF FREQUENCY MHz ze 


tad) ee 
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SCOPE IN KHz = van 'NT_MOD A x 
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Hl Sa =i 


oi 


ADJUST FOR 
8 KHz DEVIATION 
ON METER OFF FM OFF RCVR OFF GEN MID ON 
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EL4GQ220 


uVX-100 


0.7 


AUTO 


EL4GQ221 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-1 
No Audio Troubleshooting 
(Sheet 25 of 25) 
one ome POWER 
— —— SUPPLY 
PP-1104(*)/G 


25.5V DC 
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onan as 90, G00 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-2 
A4000 Assembly Troubleshooting 
(Sheet 1 of 10) 


START 
SEE NOTE 1 


2. The following steps check both A4000 and 
A5000 trays. 


NOTES 


. Use same equipment setup as in SINAD Test. 


SET MM-100E FUNCTION REPAIR WIRING TO A4000 


SWITCH TO DC+ 


TRAY. RETURN TO 
PERFORMANCE TESTS. 


CONNECT MM-100E PROBE A 

TO TP4006. (SEE SH 8.) PARA 
CONNECT PROBE 8 TO 4-2 
GND. OBSERVE MM-100E 

METER. 


CONNECT MM-100E PROBE A 


+16 Nat NO: TO MK-1978/VRC SPKR TROUBLESHOOT 
EBES JACK. CONNECT PROBE B A1000 ASSEMBLY 
TO GND. 
YES 
SEE NOTE 2 


GROUND P1005 CASING 
TO GROUNDING POST. 
(SEE SH 8.) OBSERVE 
MM-100E SINAD METER. 


SET R-442/VRC SQUELCH 
SWITCH TO OLO OFF 


CONNECT EQUIPMENT AND SINAD 
RESET THOSE CONTROLS 100B OR YES OBSERVE MM-100E SINAD 
INDICATED ONSH8 GREATER METER INDICATION 

? 


NO 


CHECK BLUE COAX (W201/ 
W401) CABLE. REPLACE P 


IF NECESSARY. 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


a) 


SINAD 

100B OR 

GREATER 
? 


YES 


NO 


DISCONNECT P1005 
CONNECTOR FROM SMC 
#222 AND RF CABLE. 
LEAVE DISCONNECTED. 


SET MM-100E RANGE 
SWITCH TO 1.0 V 


DISCONNECT MK-1978/VRC 
TEST PROBE FROM 
MM-100E INPUT JACK 


CONNECT FREE END OF 
BNC TO BNC CABLE TO 
MM-100E INPUT JACK 


CONNECT ATTENUATED 
PROBE A (FROM BNC TEE) 
TO TP5013. PROBE B TO 
GND. 


CHART 4-2 


A4000 Assembly Troubleshooting 


(Sheet 2 of 10) 


RETURN TO 


PERFORMANCE TESTS 


PARA 
4.2 


ADJUST AN/GRM-114A 


1 KHZ/OFF CONTROL FOR 
0.78 MM-100E INDICATION 


SET MM-100E RANGE 
SWITCH TO 30 V 


DISCONNECT BNC TO BNC 
CABLE FROM MM-100E 
INPUT JACK. LEAVE 
DISCONNECTED. 


RECONNECT MK-1978/VRC 
TEST PROBE TO MM-100E 
INPUT JACK 


SEE NOTE 3 


NOTE 


3. Attenuated probe A must remain in contact with 
TP5013 to acheve 17-v reading. 


CONNECT MK-1978/VRC 
TEST PROBE (FROM MM- 
100E INPUT JACK) TO MK- 
1978/VRC SPKR JACK 


SET R-442/VRC VOLUME 
CONTROL FULLY CLOCK- 
WISE. OBSERVE MM-100E 
METER INDICATION. 


7V 


Y 
OR GREATER = 
ae: 


NO 


TURN TO AUDIO POWER 
TEST FAILURE 
TROUBLESHOOTING 


CHART 
4-6 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


ADJUST R-442/VRC VOLUME 
FOR 17-V INDICATION ON 
MM-100E 


SET MM-100E RANGE 
SWITCH TO DIST 0 — 10%. 
OBSERVE DISTORTION 
READING. 


2% 

DISTORTION 

OR LESS 
? 


YES 44300 


CHECK 


DISCONNECT MK-1978/VRC 
TEST PROBE FROM MM-100E 
INPUT JACK. SET RANGE 
TOO3V. 


RECONNECT FREE END OF 
BNC TO BNC CABLE TO 
MM-100E INPUT JACK 


CONNECT ATTENUATED 
PROBE A TO TP4003. (SEE 
SH 8.) CONNECT PROBE B 
TO GND. 
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CHART 4-2 
A4000 Assembly Troubleshooting 


(Sheet 3 of 10) 


AUDIO DISTORTION 
TEST FAILURE 
TROUBLESHOOTING 


ADJUST AN/GRM-114A 
1 KHZ/OFF CONTROL 
FOR 0.13-V MM-100E 
INDICATION 


DISCONNECT BNC TO BNC 
CABLE FROM MM-100E. 
LEAVE DISCONNECTED. 


SET MM-100E RANGE 
SWITCH TO 1 V. 
RECONNECT MK-1978/VRC 
TEST PROBE TO MM-100E 
INPUT JACK. 


CONNECT MK-1978/VRC 
TEST PROBE A TO MK-1978/ 
VAC RCVR JACK (INSIDE X- 
MODE SQUARE) 


OBSERVE MM-100E 


METER INDICATION 


0.78 V 
OR GREATER 
? 


NO 


YES 


TM 11-5820-401-34-3/0967-LP-432-3060 


4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


(20) 


SET MM-100E RANGE 
SWITCH TO DIST 0 — 10%. 


OBSERVE DISTORTION 
READING. 


2% 

DISTORTION 

OR LESS 
? 


YES @ 


SET MM-100E RANGE 


SWITCH TO 1V 


A4200 
CHECK AT 
SPKR 


DISCONNECT ATTENUATED 
PROBE FROM BNC TEE ON 
AN/GRM-114A INT MOD OUT 
ANDO CONNECT TO AN/GRN- 
114A TRANS-RCVR JACK 


CONNECT ATTENUATED 
PROBE A TO TP4005 AND 
PROBE B TO GND. 

(SEE SH 8.) 


SET AN/GRM-114A RF 
LEVEL TO 2.0 AND HI LVL/ 
uVX100/NORM SWITCH 

TO upVX100 


NO 


CHART 4-2 


A4000 Assembly Troubleshooting 


(Sheet 4 of 10) 


0.78 V 
OR GREATER 
? 


AUDIO DISTORTION YES 


TEST FAILURE 


TROUBLESHOOTING 


ALINE A4200/A4300 
MODULES 


ADJUST 1 KHZ/OFF 
CONTROL FOR 8-KHZ 


0.78 V 
OR GREATER 
? 


NO 


DEVIATION ON AN/GRM- 
114A DEV METER 


YES 


CONNECT MK-1978/VRC 

PROBE END (FROM MM-100E 

INPUT) TO MK-1978/VRC RETURN TO 

RCVR JACK (INSIDE X-MODE PERFORMANCE TESTS 
SQUARE). OBSERVE 

MM-100E. 


0.5V 


NO 
OR GREATER PARA 
? 


4-2 
YES 


INCREASE AN/GRM-114A 
RF LEVEL TO 10.0 (1000-pV 


INPUT). OBSERVE MM-100E 
INDICATION. 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-2 
A4000 Assembly Troubleshooting 
(Sheet 5 of 10) 


NOTE 


4. AN/GRM-114A 1 kHZ/OFF control must be 
adjusted for 8-kHz deviation. 


SET MM-100E RANGE 


SWITCH TO DIST 0 — 10%. REPLACE AND ALINE 


OBSERVE METER 
INDICATION. 


FL4001 MODULE 


5% 

DISTORTION 

OR LESS 
? 


Omeae es 


REPLACE AND ALINE 
A4100 MODULE 


SINAD 

10 DB OR 

GREATER 
? 


NO YES 


REPAIR W201/W401 


YES 


RETURN TO 


PERFORMANCE TESTS 


PARA 
4-2 


4-62 


RECONNECT EQUIPMENT 
AND SET CONTROLS AS 
INDICATED IN 
ILLUSTRATION ON SH 8, 
EXCEPT... 


SET MM-100E RANGE 
SWITCH TO SINAD. 
CONNECT MM-100E INPUT 
PROBE A TO MK-1978/VRC 
SPKR. 


SET AN/GRM-114A RF 
LEVEL TO 0.5 nV AND 
HI LVL/pVX100/NORM 
SWITCH TO NORM 


SEE NOTE 4 


GROUND P1005 CASING 
TO GROUNDING POST 

(SH 8). OBSERVE MM-100E 
BLUE SINAD METER. 


SINAD 

100B OR 

GREATER 
? 


YES 


4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


RECONNECT P1005 TO 
J1005 


ALINE A4200/A4300 
MOOULES 


RECHECK 
A4300 


RECONNECT EQUIPMENT 
AND SET CONTROLS AS 
INDICATED ON SH 8, 
EXCEPT... 


DISCONNECT P1005 FROM 
J1005. 00 NOT CONNECT 
P1005 TO SMC TO BNC 
CABLE. 


DISCONNECT MK-1978/VRC 
TEST PROBE FROM MN-100E 
INPUT JACK. SET RANGE 
T0 0.3 V. 


CHART 4-2 


A4000 Assembly Troubleshooting 


(Sheet 6 of 10) 


CONNECT FREE END OF 
BNC TO BNC CABLE TO 
MM-100E INPUT JACK 


CONNECT ATTENUATED 
PROBE A (FROM BNC T) 
TO TP4003. (SEE SH 8.) 
CONNECT PROBE B TO 
GND. 


ADJUST AN/GRM-114A 
1 KHZ/OFF CONTROL 
FOR 0.13 V MM-100E 
INDICATION 


DISCONNECT BNC TO BNC 
CABLE FROM MM-100E. 
LEAVE DISCONNECTED. 


SET MM-100E RANGE 
SWITCH TO 1 V. CONNECT 
MK-1978 TEST PROBE TO 
MM-100E INPUT JACK. 


CONNECT MK-1978/VRC 
TEST PROBE A TO MK-1978/ 


VRC RCVR JACK (INSIDE X- 
MODE SQUARE). CONNECT 
PROBE B TO GND. 


TM 11-5820-401-34-3/0967-LP-432.-3060 


OBSERVE MM-100E 


METER INDICATION 


0.78 V 


ba 
OR GREATER = 
? 


NO 


REPLACE AND ALINE 
A4300 MOOULE 


RETURN TO 
PERFORMANCE TESTS. 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-2 
A4000 Assembly Troubleshooting 
(Sheet 7 of 10) 


(a) NOTE 


5. AN/GRM-114A 1 kHz/OFF control must be 
adjusted for 8-kHz deviation. 


RECONNECT EQUIPMENT 
AND SET CONTROLS AS 
INDICATED ON SH8 


SET MM-100E RANGE 
SWITCH TO SINAD. 
CONNECT INPUT PROBE A 
TO MK-1978/VRC SPKR 
JACK. 


SET AN/GRM-114A RF 
LEVEL TO 0.5 uV AND 


HI LVL/uVX100/NORM 
SWITCH TO NORM 
SEE NOTE 5 


SET AN/GRM-114A 
FREQUENCY MHZ 

THUMBWHEELS TO 
011 500.0 


GROUND P1005 CASING 
TO GROUNDING POST. 
(SEE SH 8.) OBSERVE 
MM-100E SINAD METER. 


RETURN TO 


PERFORMANCE TESTS 


SINAD 
10 0R 


GREATER 
? 


YES PARA 
4-2 


NO 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-2 


A4000 Assembly Troubleshooting 
(Sheet 8 of 10) 


MK-1978/VRC 


TEST PROBE fl | 


POWER SUPPLY AGS A 
PP-1104(*)/U sh AOS 


LEAVE 
DISCONNECTED YY 


BNC TO 
BNC CABLE 


MAINTENANCE KIT 
MK-1978/VRC 


: , af TAN/GRM-114A 
Soe “| TEST SET 


BNC TEE 


ATTENUATED PROBE 
ON X-1 SETTING 
B —xt— 


A + SMC NO. 222 


(ORIENT BLUE COAX 
AWAY FROM 
A1000 TRAY ) 


\ A1000 ASSEMBLY 
\ (BOTTOM) 


R-442/VRC 


cael 
laren 


GROUNDING POST EL4GQ160 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-2 


A4000 Assembly Troubleshooting 
(Sheet 9 of 10) 


RECEIVER SIMPLIFIED 


A5000 
AUDIO/ 
SQUELCH 


TP4007 TPS5013 


EL4GQ161 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-2 
A4000 Assembly Troubleshooting 
(Sheet 10 of 10) 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


SET MM-100€ FUNCTION 


SWITCH TO DC+ 


USE MM-100E INPUT 
PROBE A TO MEASURE 
VOLTAGES INDICATED 
ON SH8 


SEE NOTE 1 


PROPER 

VOLTAGE LEVELS 

OBTAINED 
? 


NO 


YES 


CONNECT EQUIPMENT 
AND RESET THOSE 
CONTROLS INDICATED 
ON SH 8 


SEE NOTE 3 


CONNECT MN-100E INPUT 
PROBE A TO MK-1978/VRC 
SPKR JACK. CONNECT 
PROBE BTO GND. OBSERVE 
METER. 


4-68 


CHART 4-3 


(Sheet 1 of 8) 


REPAIR WIRING TO A1000 
TRAY. RETURN TO 
PERFORMANCE TESTS. 


SEE NOTE 2 


PARA 
4.2 


7V 
OR GREATER 
? 


DISCONNECT SMC TO BNC 
CABLE FROM J1001 AND 
RECONNECT COAX P1001 


CONNECT 10-08, 20-DB 
AND 30-0B ATTENUATORS 
(OR EQUIVALENT) IN 


SERIES TO AN/GRM-114A 
ANTENNA INPUT 


\ 


SINAD Test Failure Troubleshooting — A1000 Assembly 


NOTES 


1. Ground probe B. Adjust MM-100E RANGE 
switch as needed. 


2. Power supply and battery input voltage should 
already have been checked. 


3. Make sure that P1005 is connected to J1005 
and that the AN/GRM. 114A 1-kHz control is 
adjusted for 8-kHz deviation on the DEV meter 
before taking the following readings. 


SET MM-100E RANGE 
SWITCH TO SINAD. 

OBSERVE BLUE SINAD 
SCALE. 


10 08 
OR GREATER 
? 


4-13. 


SEE NOTE 4 


DISCONNECT SMC TO BNC 
CABLE FROM AN/GRM-114A 
TRANS-RCVR. CONNECT 
TO ATTENUATORS. 


DISCONNECT CONNECTOR 
FROM J1004. CONNECT TO 
SMC TEE. 


SEE NOTE 5 


SET AN/GRM-114A AC/OC 
SWITCH TO AC. TURN 
ANALY/OISPR CONTROL 
FULLY CLOCKWISE 

(1 MHZ/DItV). 


SET AN/GRM-114A GEN/ 

RCVR SWITCH TO RCVA. 

SET RF FREQUENCY MHZ 
THUMBWHEELS TO 

041 500.0. 


OBSERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER 


PEAK 
iS ABOVE -60 DBM 


LINE 
? 


YES 


TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 


TM = 11-5820-401-34-3/0967-LP-432-3060 


SINAD Test Failure Troubleshooting — A1000 Assembly 


NO 


(Sheet 2 of 8) 


DISCONNECT SMC TEE 
FROM J1004. OBSERVE 
WAVEFORM ON AN/GRN- 


114A SPECTRUM 
ANALYZER. 


PEAK 

IS ABOVE —60 DBM 

LINE 
? 


NO 


YES 


TROUBLESHOOT CRYSTAL 


REFERENCE SYSTEM 


CHART 
4-4 


NOTES 


4. The following steps check the A1500 (local 
oscillator) module. 


5. Make sure SMC TEE is connected to BNC 
cable. 


REPLACE AND ALINE 
A1500 MODULE 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-3 
SINAD Test Failure Troubleshooting — A1000 Assembly 


(Sheet 3 of 8) 
TABLE A 


R-442/VRC FREQUENCY AN/GRM-114A FREQUENCY 


30.00 MHz 041 500.0 MHz 
41.00 MHz 052 500.0 MHz 
52.00 MHz 063 500.0 MHz 
75.00 MHz 063 500.0 MHz 


64.00 MHz 052 500.0 MHz 
53.00 MHz 041 500.0 MHz 


AN/ 
GRM-114A 
FREQ ERROR METER 
INDICATES WITHIN 


YES REPEAT LAST THREE 
DECISIONS WITH AN/GRM- 
114A AND R-442/VRC 


REPLACE P1001 
OR W102 


+ 3.5 KHZ FREQ’S SET PER TABLE A 
NO CHECK A1000 
OUTPUT 


TROUBLESHOOT SET R-442/VRC FREQ TO 

CRYSTAL REFERENCE 30.00. SET AN/GRM-114A RF 

SYSTEM FREQUENCY MHZ THUMB- 
WHEELS TO 041 500.0. 


RETURN TO 
PERFORMANCE 
TESTS 


REMOVE SMC TEE FROM 
J1004. RECONNECT 
P1004 TO J1004. 


CHART 
4-4 


DISCONNECT P1005 
COAX FROM J1005 


CONNECT END OF SMC 
TO BNC CABLE TO J1005. 


OBSERVE SPECTRUM 
ANALYZER SCREEN. 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


SINAD Test Failure Troubleshooting — A1000 Assembly 


PEAK 
IS ABOVE 80 DB 
LINE 
? 


YES 


DISCONNECT SMC TO 
BNC CABLE FROM 
ATTENUATORS ON 
AN/GRM-114A ANTENNA 
INPUT 


CONNECT SAME SMC TO 
BNC CABLE END TO 
AN/GRM-114A TRANS-RCVR 
PORT 


DISCONNECT OTHER END 
OF SMC TO BNC CABLE 
FROM J1005. CONNECT 
TO J1002. LEAVE P1002 
COAX DISCONNECTED. 


RECONNECT P1005 
TO J1005 


SET AN/GRM-114A RF 
LEVEL TO 50uV. SET RF 
FREQUENCY MHZ 
THUMBWHEELS TO 

030 000.0. 


NO 


CHART 4-3 


(Sheet 4 of 8) 


DISCONNECT SMC TO 
BNC CABLE FROM 


ATTENUATORS ON 


AN/GRM-114A ANTENNA 


INPUT 


SET AN/GRM-114A GEN/ 
RCVR SWITCH TO GEN. 
ADJUST 1 KHZ/OFF 
CONTROL FOR 8-KHZ 
DEVIATION. 


SET MM-100E RANGE TO 
30 V AND FUNCTION TO 
HI-2. OBSERVE METER 
INDICATION. 


+17 V 
OR GREATER 
? 


YES 


SET MM-100E RANGE TO 
SINAD. OBSERVE BLUE 
SINAD SCALE. 


TM = 11-5820-401-34-3/0967-LP-432-3060 


CONNECT SAME SMC TO 
BNC CABLE END TO 
AN/GRM-114A TRANS- 
RCVR PORT 


DISCONNECT OTHER END 
OF SMC TO BNC CABLE 
FROM J1005. CONNECT 


TO J1002. LEAVE P1002 
COAX DISCONNECTED. 


RECONNECT P1005 
TO J1005 


SET AN/GRM-114A RF 
LEVEL TO 10 uV. SET RF 
FREQUENCY MHZ 
THUMBWHEELS TO 

011 500.0. 


SET AN/GRM-114A GEN/ 
RCVR SWITCH TO GEN. 
ADJUST 1 KHZ/OFF 
CONTROL FOR 8-KHZ 
DEVIATION. 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-3 


SINAD Test Failure Troubleshooting — A1000 Assembly 
(Sheet 5 of 8) 


S @ sis 


6. Adjust 1 KHz/OFF control for 8-kHz deviation 


VIEW _ FA A A1000 ASSEMBLY 
C1501 —sL 1502 
10 DB REPLACE AND ALINE A1400 os —— 
OR GREATER Ne MODULE. RETURN TO P - Piety Ed 
? PERFORMANCE TESTS. = 0 p=. 
2 evo 
YES A 
SEE NOTE 6 
RECONNECT P1002 PARA aoe 
YELLOW COAX 42 
TO 31002 L1303 
C1205 
L1203 
L1202 
DISCONNECT MK-1978/VRC 
TEST PROBE FROM MM-100E SET R-442/VRC FREQ 
INPUT PORT AND MK-1978/ ACCORDING TO 
VRC. CONNECT TO AN/GRM- TABLE B C1101 11101 £1102 L1103 C1104 
114A TRANS-RCVR PORT. 
INJECT 
CONNECT ATTENUATED SIGNAL HERE 
PROBE TO MM-100E INPUT SET MM-100E RANGE 
PORT. CONNECT PROBE A SWITCH TO 30 V. 
TO MK-1978/VRCSPKR JACK; SET FUNCTION TO 
CONNECT PROBE B TO AC-HI-Z. 
GROUND. 
EL4GQ167 


TABLE B 
REFER TO VIEWA. 
GROUND AN/GRM-114A AN/GRM-114A 
PROBE B. TOUCH PROBE AND R-442/VRC 
ATO CAP UNDER TEST. FREQUENCY 

OBSERVE MM-100E METER. SETTING 


REMOVE TOP COVER 


FROM A1000 ASSEMBLY AN/GRM-114A RF LEVEL 


30.00 MHz 
(BAND @) ) 


64.90 MHz 
(BAND ®) ) 


*THESE INPUT LEVELS LISTED COMPENSATE 
FOR A 6 dB LOSS DUE TO MK-1978/VRC TEST 
PROBE. USE ONLY THE MK-1978/VRC TEST 
PROBE. 


SET AN/GRM-114A RF 
LEVEL AND RF FREQUENCY 
MHZ THUMBWHEELS 
ACCORDING TO TABLE B 


SEE NOTES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 
SINAD Test Failure Troubleshooting — A1000 Assembly 
(Sheet 6 of 8) 
NOTE 


7. Depending upon which caps fail to meet 
requirements. 


SET MM-100E RANGE TO 
30 V AND FUNCTION TO 
HI-2, OBSERVE METER 

INDICATION. 


v7V 


OR GREATER 
? 


NO REPLACE AND ALINE 


A1100, A1200 OR A1300 


SEE NOTE? 


SET MM-100E RANGE 
SWITCH TO SINAD. 

OBSERVE BLUE SINAD 
SCALE. 


+17 V 
OR GREATER 
? 


1008 


OR GREATER 
? 


YES 
ALL NO 10 DB 
bars OK OR GREATER 
? ? 
YES 


RETURN TO 


PERFORMANCE TESTS 


PARA 
4-2 


SET MM-100E RANGE 
TO SINAD. OBSERVE 
BLUE SINAO SCALE 


REPLACE AND ALINE 
A1500 MODULE. 
RETURN TO 
PERFORMANCE TESTS. 
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4-13. 
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SET R-442/VRC MC-TUNE-KC 
SWITCH TO 64.00 MHZ. 
TURN VOLUME CONTROL 
FULLY CLOCKWISE. 


SET AN/GRM-114A RF 
FREQUENCY MHZ 
THUMBWHEELS TO 
064 000.0 


DISCONNECT YELLOW 
COAX P1002 FROM J1002. 
LEAVE DISCONNECTED. 
CONNECT BNC TO SMC 
CABLE TO J1002. 


SEE NOTE 8 


ADJUST AN/GRM-114A 

1 KHZ/OFF CONTROL FOR 
8-KHZ DEVIATION. SET RF 
LEVEL TO 73 DBM. 


SET MM-100E RANGE 
SWITCH TO SINAD AND 
FUNCTION SWITCH TO 
HI-2 


CONNECT MN-100E INPUT 
PROBE A TO MK-1978/VRC 


SPKR JACK. CONNECT 
PROBE B TO GROUND. 


4-74 


TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 


SINAD Test Failure Troubleshooting — A1000 Assembly 


(Sheet 7 of 8) 


NOTE 


8. Other end of BNCto SMC cable is connected to 


AN/GRM-114A TRANS-RVCR port 


ADJUST CAPACITOR 
C1404 (SEE VIEW A) 


FOR PEAK SINAD 


SINAD 

10 DB 

OR GREATER 
? 


SET MM-100E RANGE 
SWITCH TO 30 V. 
OBSERVE METER 
INDICATION. 


REPLACE AND ALINE 
A1400 MODULE. 


RETURN TO 
PERFORMANCE TESTS. 


17V 
OR GREATER 
? 


RETURN TO 
PERFORMANCE TESTS 


PARA 
4-2 


A1000 ASSEMBLY 


EL4GQ168 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-3 
SINAD Test Failure Troubleshooting — A1000 Assembly 


(Sheet 8 of 8) 


ef z= | \Testprosef 
SV) ¢ Mk-1978/vAc 
(oat) a 


POWER SUPPLY 


PP-1104(*)/U 


25.5V DC 


POWER 


MAINTENANCE KIT 


MK 1978/VRC 


RCVR 
XMTR 


GRM-114A TEST SET 


BNC CABLE 


A1000 ASSEMBLY (TOP) 


BROWN 
P1001 
(LEAVE 
DISCONNECTED) 


A1000 ASSEMBLY 
(BOTTOM) 


P1002 


GROUND (BLACK) 
RAISE A4000 TRAY INPUT SIGNAL 


FROM CRS, + 0.5V DC 


EL4GQ169 
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4-13. 


TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 


SINAD Test Failure Troubleshooting — A2000, A3000 Assemblies 


START 


SET MM-100E FUNCTION 
SWITCH TO OC 


CONNECT MM-100E INPUT 
PROBE A TO TP3012. 
CONNECT PROBE B TO 
GND. (SEE VIEW A.) 


16 VDC 
METER 
INDICATION? 


NO 


YES 


CONNECT MM-100E PROBE A 
TO TP3005. (SEE VIEW A.) 


16 VOC 

METER 

INDICATION 
? 


NO 


YES 


4-76 


(Sheet 1 of 9) 


REPAIR WIRING TO A3000 
TRAY. RETURN TO 
PERFORMANCE TESTS. 


CHECK 
A1000 INPUT 


DISCONNECT WHITE WIRE 
FROM A1000 ASSEMBLY 


16V DC 


A3000 ASSEMBLY 


CONNECT EQUIPMENT AS 


INDICATED ON SH9 VIEW B 


OBSERVE WAVEFORM ON 
AN/GRM-1144 SPECTRUM 
ANALYZER AND NOTE 
FREQ ERROR METER 
INDICATION 


A1000 ASSEMBLY EL4GQ163 


WAVE 
PEAK ABOVE 
-60 OB LINE? 


4-13. 


TROUBLESHOOTING FLOW CHARTS. (CONT) 


SINAD Test Failure Troubleshooting — A2000, A3000 Assemblies 


REPLACE AND ALINE 
A1500 (LOCAL 
OSCILLATOR) MODULE 


FROM A2000 


RECONNECT WHITE WIRE 
TO A1000 ASSEMBLY. 
(SEE VIEW 8, SH 1.) 


DISCONNECT P3002 COAX 
FROM BNC TEE AND RE- 
CONNECT TO J3002. (SEE 


CHECK INPUTS 


CHART 4-4 


(Sheet 2 of 9) 


© 


FREQ 
ERROR METER 
INDICATES WITHIN 
+160 KHZ? 


YES 


REPEAT LAST TWO 
DECISIONS WITH R-442/ 
VRC AND AN/GRM-114A 
FREQ'S SET AS PER 
TABLE A 


RECONNECT WHITE WIRE 
TO A1000 ASSEMBLY. (SEE 
VIEW B, SH 1.) 


DISCONNECT P3002 GREEN 
COAX FROM SMC TEE. RE- 
CONNECT P3002 TO J3002. 


ALINE A1500 (LOCAL OSCIL- 


LATOR) MODULE 


SET R-442/VRC MC-TUNE-KC 
SWITCH TO 30.00 MHZ. SET 
AN/GRM-114A RF FRE- 

QUENCY MHZ TO 005 650.0. 


OBSERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER AND NOTE 


TM 11-5820-401-34-3/0967-LP-432-3060 


(SEE SH 9.) FREQ ERROR METER 


SH 9.) INDICATION 


DISCONNECT RED COAX 
P3701 FROM J3701. CON- 
NECT P3701 TO SMC TEE. 
LEAVE SMC FEMALE INPUT 
DISCONNECTED. 


TROUBLESHOOT A1000 
ASSEMBLY 


TABLEA 
R-442/VRC FREQUENCY | AN/GRM-114A FREQUENCY 


30.00 MHz 041 500.0 MHz 
41.00 MHz 052 500.0 MHz 


52.00 MHz 063 500.0 MHz 
75.00 MHz 063 500.0 MHz 
64.00 MHz 052 500.0 MHz 
53.00 MHz 041 500.0 MHz 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
SINAD Test Failure Troubleshooting- A2000, A3000 Assemblies 
(Sheet 3 of 9) 


© 


WAVE 
PEAK ABOVE 
-60 OB LINE? 


NO REPLACE A200 (CRYSTAL RETURN TO 


SWITCH) MODULE 


PERFORMANCE TESTS 


FREQ 
ERROR METER 
INDICATES WITHIN 
+ 600 H2? 


WAVE 
PEAK ABOVE 
-60 OB LINE? 


YES PARA 
4-2 


YES 


SET R-442/VRC MC-TUNE-KC SET R-442/VRC MC-TUNE-KC 
SWITCH TO 30.05 MHZ. SET SWITCH TO 30.05 MHZ. SET 
AN/GRM-114A RF FRE- AN/GRM-114A RF FRE- 
QUENCY MHZ THUMB- QUENCY MHZ THUMB- 
WHEELS TO 005 600.0. WHEELS TO 046 950.0. 


OBSERVE WAVEFORM ON 
REPEAT LAST TWO AN/GRN-114A SPECTRUM 
DECISIONS ANALYZER. NOTE FREQ 

ERROR METER INDICATION. 


DISCONNECT P3701 FROM 
SMC TEE AND RECONNECT 
TO J3701. DISCONNECT 
P3301 FROM J3301. (SEE 
SH 9.) 


WAVE 
PEAK ABOVE 
-60 OB LINE? 


REPLACE A2000 (CRYSTAL 
SWITCH) MODULE 


FREQ 
ERROR WITHIN 
+ 2.3 KH2? 


CONNECT P3301 TO SMC TEE 


YES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
SINAD Test Failure Troubleshooting —A2000, A3000 Assemblies 
(Sheet 4 of 9) 


TABLE A 
R-442/VRC AN/IGRM-114A 
REPEAT LAST TWO lar yes Te CRYSTAL 
DECISIONS WITH R-442/VRC SS) aa 


XX.05 OR XX.10 046950.0 Y2007 
XX.15 OR XX.20 047050.0 Y2008 
XX.25 OR XX.30 047150.0 Y2009 
XX.35 OR XX.40 047250.0 Y¥2010 
XX.45 OR XX.50 047350.0 Y2005 


AND AN/GRM-114A FREQ’S 
SET AS PER TABLE A 


CHECK A3100 


OUTPUT XX.55 OR XX.60 047450.0 Y2004 
XX.65 OR XX.70 047550.0 Y2003 
XX.75 OR XX.80 047650.0 Y2002 
XX.85 OR XX.90 047750.0 Y2001 
XX.95 OR XX.00 046850.0 Y2006 


RECONNECT P3301 TO 
$3301. DISCONNECT CABLE 
AND 20-0B AND 30-DB 
ATTENUATORS FROM 
AN/GRM-114A ANTENNA. 
SEE NOTE 1 


X = ANY SETTING 


TURN AN/GRM-114A ANALY 

DISPR FULLY CLOCKWISE 

{1 MHZ DIV). SET RF 

FREQUENCY MHZ THUMB- NOTES 

WHEELS TO 014 000.0. 

1. Leave 10-dB attenuator attached to AN/GRM- 
114A ANTENNA input, but do not reconnect 
BNC cable. 


CONNECT MK-1978/VRC 
TEST PROBE TO 10-08 
ATTENUATOR. CONNECT 
PROBE A TO TP3013 AND 
PROBE B TO GNO. 


SEE NOTE 2 


OBSERVE AN/GRM-114A 
SPECTRUM ANALYZER 


CONNECT TEST PROBE ATO 
TP3015. (SEE SH 9.) OB- 
SERVE SPECTRUM 
ANALYZER. 


SIGNALS 
ARE PRESENT 
? 


REPLACE FL3001 
(LOW PASS FILTER) 


2. See Sh9. 


3. At 14-MHz center es ely wave peaks at 
10 MHz, 11 MHz, and 12 MHz should beat 
least -40 db. Peaks should fall off at 13 MHz 
and above. By 16 MHz or 17 MHz they should 
he appox —-80 db. 


REPLACE A3100 (HAR- 
MONIC GENERATOR) 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
SINAD Test Failure Troubleshooting — A2000, A3000 Assemblies 
(Sheet 5 of 9) NOTE 
4. R-442/VRC frequency must end in zero 
(4F) (eg, 30.00, not 30.05.) 


SET AN/GRM-114A 
FREQUENCY MHZ 


CONNECT TEST PROBE ATO 
THUMBWHEELS T0 TP3011. (SEE SH 9.) 


052 500.0 


CONNECT TEST PROBE ATO 
TP3010. (SEE SH 9.) OB- 
SERVE SPECTRUM 
ANALYZER. 


SIGNALS 
ARE 
PRESENT? 


REPLACE A3200 (BALANCED 
MIXER) MODULE 


MEETS 
SPECS IN NOTE 3, 
SH 4? 


REPLACE FL3003 (53-MHZ 
BAND PASS FILTER) 


YES] CHECK A3300 
OUTPUT 


SET AN/GRM-114A RF 
FREQUENCY MHZ 
THUMBWHEELS TO 
005 650.0 


SEE NOTE 4 


SET AN/GRM-114A ANALY 
DISPR FULLY COUNTER: OBSERVE WAVEFORM ON 


SPECTRUM ANALYZER 


CLOCKWISE (SHORT OF 
DETENT) 


MEETS 
SPECS IN NOTE 3, 
SH 4? 


REPLACE A3300 (CRS 2ND 


CONNECT TEST PROBE ATO MIXER) MODULE 


TP3016. {SEE SH 9.) 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


¢s) 


RECONNECT 20-08 AND 
30-DB ATTENUATORS TO 


AN/GRM-114A ANTENNA 
INPUT 


SEE NOTE 5 


CHECK 1ST ANO 2ND 
AMPLIFIER OUTPUT 


CONNECT TEST PROBE ATO 
TP3009. (SEE SH 9.) OB- 

SERVE WAVEFORM ON 
SPECTRUM ANALYZER. 


WAVE 
PEAK ABOVE 
-80 0B LINE? 


SET R442/VRC MC-TUNE-KC 
SWITCH TO 30.05. SET 
AN/GRM-114A RF FRE. 
QUENCY MHZ THUMB- ; 
WHEELS TO 005 680.0 MAZ 


OBSERVE AN/GRM-114A 
SPECTRUM ANALYZER 


WAVE 
PEAK ABOVE 
-80 DB LINE? 


YES 


CHART 4-4 
SINAD Test Failure Troubleshooting — A2000, A3000 Assemblies 


(Sheet 6 of 9) 


REPLACE A3400 (CRS IF 
AMPS) MODULE 


CHECK 
FL3004 OUTPUT 


SET R-442/VRC MC-TUNE-KC 
SWITCH TO 30.00 MHZ. SET 
GRM-114A RF FREQUZNCY 


MHZ THUMBWHEELS TO 
005 650.0 MHZ. 


CONNECT TEST PROBE ATO 
TP3008. (SEE SH 9.) OB- 

SERVE WAVEFORM ON 
SPECTRUM ANALYZER. 


WAVE 
PEAK ABOVE 
-80 DOB LINE? 


YeES| CHECK 3RD AMP 
AND LIMITER 


CONNECT TEST PROBE ATO 
TP3004. (SEE SH 9.) OB- 


SERVE WAVEFORM ON 
SPECTRUM ANALYZER. 


NOTE 


5. 10-db attenuator and MK-1978/VRC test probe 
connect to attenuators. 


REPLACE FL3004 
(5.625-MHZ BAND PASS 
FILTER) MODULE 


WAVE 
PEAK ABOVE 
-60 DB LINE? 


YES 


REPLACE A3500 
(CRS IF AMP AND LIMITER) 
MODULE 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
SINAD Test Failure Troubleshooting — A2000, A3000 Assemblies 


(Sheet 7 of 9) 


SET R-442/VRC MC-TUNE-KC 
SWITCH TO 30.05. SET 
AN/GRM-114 RF 
FREQUENCY MHZ 
THUMBWHEELS TO 

005 600.0 MHZ. 


OBSERVE WAVEFORM 
ON AN/GRN-114A 
SPECTRUM ANALYZER 


WAVE 
PEAK ABOVE 
-60 DB LINE? 


YES 
ECK FILTER (41) 


3005 OUTPUT 


TURN AN/GRM-114A ANALY 
DISPR FULLY COUNTER. 
CLOCKWISE (JUST PAST 
DETENT, 100 KH2Z/DIV) 


SET R-442/VRC MC-TUNE-KC 


SWITCH TO 30.00 MHZ. SET 
AN/GRM-114A RF 
FREQUENCY MHZ 
THUMBWHEELS TO 

005 650.0. 


CONNECT TEST PROBE A 
TO TP3006. (SEE SH 9.) 
OBSERVE WAVEFORM ON 
AN/GRM-114A SPECTRUM 
ANALYZER. 
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REPLACE A3500 (CRS IF 
AMP AND LIMITER) MOD- 
ULE 


WAVE 
PEAK ABOVE 
-60 DB LINE? 


NO 


CONNECT TEST PROBE A 
TO TP3007. (SEE SH 9.) 
OBSERVE WAVEFORM ON 


AN/GRM-114A SPECTRUM 
ANALYZER. 


WAVE 
PEAK ABOVE 
-60 DB LINE? 


REPLACE FL3005 (5.65-MHZ 
BAND PASS FILTER) 
MODULE 


YES 


CHECK CRS PHASE ba 
DISCRIMINATOR OUTPUT 


CONNECT ATTENUATED 
PROBE TO AN/GRM-114A 
SCOPE INPUT. (PROBE 
SET AT X1.) 


TURN AN/GRM-114A ANALY 
DISPR OFF (FULLY 
COUNTERCLOCKWISE, 
PAST DETENT) 


SET AN/GRM-114A EXT 
V/DIV CONTROL TO 0.1. 
SET SWEEP TO 10 MS. 


REPLACE A3500 (CRS IF 
AMP AND LIMITER MODULE 


TM 11-5820-401-34-3/0967-LP-432-3060 


4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
SINAD Test Failure Troubleshooting — A2000, A3000 Assemblies 
(Sheet 8 of 9) 


SET AN/GRM-114A AC/OFF/ 
DC SWITCH TO OC. ADJUST 


IS 

WAVE ON SCOPE 

SINUSOIDAL 
? 


VERT AND HORIZ CON- 
TROLS TO CENTER TRACE 
ON SCREEN. 


CONNECT PROBE A TO 
TP3001. (SEE SH 9.) OB- 
SERVE WAVEFORM ON 
AN/GRM-114A 

OSCILLOSCOPE. 


REPLACE A3600 (CRS HUNT 
DISCRIMINATOR) MODULE 


REPLACE A3700 (CRS PHASE 
DISCRIMINATOR) MODULE 


YES 


RETURN TO / 


PERFORMANCE TESTS * 


SINE WAVE 


PARA 
12 view A 
EL4GQ164 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-4 
SINAD Test Failure Troubleshooting — A2000, A3000 Assemblies 
(Sheet 9 of 9) 


A 


B 
TEST PROBE f i 


MK-1978/VRC 
POWER 
SUPPLY 


PP-1104(*)/G 


25.5V DC 
POWER 
SET COUNTERCLOCKWISE 
MAINTENANCE KIT SHORT OF DETENT 
MK-1978/VRC (100 KHz/OIV) 
O oO ff 822 =sFr= 
GND SPKR RCVR 
XMTR 


Hi cd I errs 
ke 
ELLE 


AN/GRM-114A TEST SET 


A3000 ASSEMBLY 


SMC TEE 
(LEAVE H+16V DC 
DISCONNECTED) 
P3002 
+16V DC 
R-442/VRC 
P3! 
e a 
EL4GQ165 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-5 
Squelch Test Failure Troubleshooting 
(Sheet 1 of 2) 


SEE NOTE 1 


1. Use same equipment setup as in Performance 
Test. 


2. That is, repeat the Performance Test (NEW 
SQUELCH or OLD SQUELCH) that referred 
SEEMS lever RG SOUECEN REPLACE K5002 (SQUELCH you to this section to see if fault has been 
SWITCH TO DISABLE. OB- 
RELAY). RETURN TO corrected, 
SERVE MK-1978/VRC RE- PERFORMANCE TESTS 
TRANS LAMP. : 


LAMP OFF 


PARA 
ON On OFF 4.2 


REPAIR WIRING AND/OR 
REPLACE CALL LAMP. 


AUDIO 
NOISE PRESENT 
? 


RETURN TO PERFORMANCE 
TESTS. 


YES 


R-442/VRC 
CALL LAMP 
LIGHTS? 


NO PARA 
4-2 


YES 


SQUELCH 
TEST OK? 
SEE NOTE 2 


ALINE A5200 MODULE 


YES RETURN TO PERFORMANCE 


TESTS 


NO 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-5 
Squelch Test Failure Troubleshooting 
(Sheet 2 of 2) 


REPLACE AND ALINE 
A5300 MOOULE 


REPLACE SQUELCH SWITCH 
ON FRONT PANEL 


RETURN TO PERFORMANCE 
TESTS 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-6 
Audio Power Test Failure Troubleshooting 
(Sheet 1 of 7) 


START 
SEE NOTE 1 


YES 
NO 
FIXED 
SEE NOTE 3 AUDIO 


VOLTAGE LOW 
AT... 


SPEAKER 


TURN R-442/VRC VOLUME 


CONTROL FULLY 
CLOCKWISE 


CONNECT BNC TEE TO 
AN/GRM-114A INT MOD 
OUT JACK 


CONNECT MM-100E INPUT NOTES 
PROBE ATO TP5006. . | 
(SEE SH 5.) CONNECT 1. Use the same equipment setup as in Perform- 


PROBE B TO GND. ance Test. 


2. Performance test voltage maasuraments low at 
both FIXED AUDIO and SPEAKER (MUTED 
AUDIO) test points. 


3. Performance test voltage measurements low at 
either FIXED AUDIO or SPEAKER (MUTED 


SET MM TORE BAUGE AUDIO) test points. 


SWITCH TO 0.3 V.- OBSERVE 
METER INDICATION. 


0.16 V 
OR GREATER 
? 


REPLACE AND ALINE 
A5t00 MODULE 


REPAIR WIRING BETWEEN 
A5000 ASSEMBLY AND 
SPEAKER OUTPUT 


RETURN TO 
PERFORMANCE TESTS 


SET MM-100E RANGE PARA 
SWITCH TO 1.0 V 4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CONNECT BNC TO BNC 


CABLE FROM FREE END OF 


BNC TEE TO THE MM-100E 
INPUT JACK 


CONNECT ATTENUATED 
PROBE A (FROM BNC TEE) 
TO TP5013 AND PROBE B 


TO GND. (SEE SH 5.) 


ADJUST AN/GRM-114A 
1-KHZ/OFF CONTROL FOR 
0.52 +0.16V INDICATION 
ON MM-100€ METER 


SET MM-100E RANGE 
SWITCH TO 30 V 


DISCONNECT BNC TO BNC 
CABLE FROM THE MM-100E 
INPUT JACK. LEAVE 
DISCONNECTED. 


CONNECT MK-1978/VRC 
TEST PROBE TO MM-100E 
INPUT JACK 
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CHART 4-6 
Audio power Test Failure Troubleshooting 


(Sheet 2 of 7) 


CONNECT MK-1978/VRC 
TEST PROBE (FROM MM- 
1O0E INPUT JACK) TO MK- 
1978/VRC SPKR JACK 


CONNECT MM-100E INPUT 
PROBE A TO TP5004. (SEE 


SH 5.) CONNECT PROBE 
B TO GND. 


TURN R-442/VRC VOLUME 
CONTROL FULLY CLOCK- 
WISE. OBSERVE MM-100E 
METER INDICATION. 


AUDIO 

POWER 7.75 V 

OR GREATER 
? 


AUDIO 


POWER 17 V NO REPAIR WIRING BETWEEN 
wean’ AS000 TRAY AND UNMUTED 
7 AUDIO OUTPUT 
YES 
SET MK-1978/VRC AUDIO 
SWITCH TO UNMUTED. REPLACE T5001 (AUDIO 
SET MM-100E RANGE OUTPUT TRANSFORMER) 
SWITCH TO 10 V. 
AUDIO 
POWER 7.75 V NO RETURN TO 
OR GREATER PERFORMANCE TESTS 
? 
YES 
DISCONNECT MK-1978/VRC 
PROBE FROM MM-100E PARA 
INPUT JACK AND 4-2 


RECONNECT FREE END 
OF BNC TO BNC CABLE 


SH 3 


TM = 11-5820-401-34-3/0967-LP-432-3060 


4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


@ 


CONNECT ATTENUATED 
PROBE A (FROM BNC TEE) 
TO TP4003. (SEE SH 5.) 
CONNECT PROBE B TO 
GND. 


SET MM-100€ RANGE 
SWITCH TO 0.3 V 


ADJUST AN/GRM-114A 
1 KHZ/OFF CONTROL 


FOR 0.13-V INDICATION 
ON MM-100E METER 


SET MM-100E RANGE 
SWITCH TO1V 


DISCONNECT BNC TO BNC 
CABLE FROM THE MM-100E 
INPUT JACK. LEAVE 
DISCONNECTED. 


RECONNECT MK-1978/VRC 
PROBE TO MM-100E 


INPUT JACK 


CHART 4-6 


Audio Power Test Failure Troubleshooting 


(Sheet 3 of 7) 


CONNECT MK-1978/VRC 
TEST PROBE A (FROM MN- 
100E INPUT JACK) TO 


TP4007. (SEE SH 5.) 
CONNECT PROBE B TO GND. 


ALINE A4300 (AUDIO 
SQUELCH AND PREAMP) 
MODULE 


0.78 V 
OR GREATER 
? 


SET MM-100E RANGE 
SWITCH TO DIST 0 — 10%. 
OBSERVE METER 
INDICATION. 


0.78 V 


OR GREATER YES 
? 


LESS 

THAN 2% 

DISTORTION 
? 


REPLACE AND ALINE 
A4300 MODULE 


REPAIR WIRING BETWEEN 
A4000 AND A5000 

ASSEMBLIES AND SPEAKER 
OUTPUT 


RETURN TO 
PERFORMANCE TESTS 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-6 


Audio Power Test Failure Troubleshooting 


(Sheet 4 of 7) 


) 


SET MM-100€ RANGE 
SWITCH TO 30 V 


CONNECT MK-1978/VRC 
TEST PROBE A (FROM MM. 
100E INPUT JACK) TO 
TP5001. (SEE SH 5.) 
CONNECT PROBE B TO GND. 


REPLACE AND ALINE 
A5100 (AUDIO AMP) 


WV 
OR GREATER ue 
? 


MODULE 
YES 


CONNECT MK-1978/VRC 
TEST PROBE A TO TP5005. 
OBSERVE MM-100E 
METER INDICATION. 


REPLACE T5001 
(AUDIO OUTPUT 
TRANSFORMER) 


WV 


OR GREATER 
? 


REPLACE RELAY 
K5001 


RETURN TO 
PERFORMANCE TESTS 


PARA 
4-2 


4-90 


RETAKE VOLTAGE 
READING AT TP5001 


Viv 


OR GREATER 
? 


YES 


REPEAT LAST TWO STEPS 
AFTER REPLACING 0201, 
R202, ANO/OR T5001 

BY SUBSTITUTION 


RETURN TO 


PERFORMANCE TESTS 


PARA 
4-2 
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CHART 4-6 
Audio Power Test Failure Troubleshooting 
(Sheet 5 of 7) 


A5000 ASSEMBLY 


R-442/VRC 


© te4007 ©) TPA008 


nr {O) 
#16V DC X-MODE ene 
— 


A4000 ASSEMBLY 
(BOTTOM) 


EL4GQ 170 
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| 

| | 
| po i neo 
| X100 GAIN | 

| | Free | SCTER | 
P1008 FL4001 => => FL4002 | 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-6 
Audio Power Test Failure Troubleshooting 


(Sheet 7 of 7) 


TP5013 


FIXED 
AUDIO AUDIO 
A4300 <0 FL5001 AMPLIFIER TP5007 
A5100 
OO) 
K5001 
RELAY 
TP5005 
() 
SUpur TP5004 
TP5003 © 
TRANS- 
FORMER = UNMUTED 
25.5V DC A OUT 
TP5010 para 
16V DC 4, 
TP5012 
A5200 To 
SQUELCH K5002 
PANO : AMPLIFIER RELAY CALL 
LAMP 
EL4GQ171 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 
(Sheet 1 of 7) 


START 
SEE NOTE 1 CHECK A4100 


CHECK A1000 AND AND A4200 
A4000 DISTORTION DISTORTION 
NOTES 
SET AN/GRM-114A RF 1 . Use same equipment setup as in Performance 
LEVEL TO 10 AND HI LVL/ DISCONNECT P1005 Test. 
uVX100/NORM SWITCH TO COAX FROM J1005 
uVX100 2 .Connect probe B to GND. 


CONNECT MM-100E INPUT 

PROBE A TO TP4003. CONNECT P1005 TO 
(SEE SH 5.) (SEE NOTE 2.) AN/GRM-114A SMC TO 
OBSERVE MM-100E METER BNC CABLE 
INDICATION. 


NO 


SET AN/GRM-114A RF 
NO FREQUENCY MHZ THUMB- 


4.5% 
DISTORTION 


OR LESS 
? 


4.5% 
DISTORTION 


OR LESS 
? 


WHEELS TO 011 500.0 AND 
RF LEVEL TO 20 (2000 pV) 


YES| CHECK A4300 YES 
DISTORTION 


CONNECT MM-100E INPUT 
PROBE A TO TP4007. 
(SEE SH 5.) OBSERVE 


TROUBLESHOOT 


A1000 ASSEMBLY 


MM-100E METER 
INDICATION. 


ALINE A4200 (DISCRIM- 
INATOR) MODULE AND 
A4300 (AUDIO AND 
SQUELCH PREAMP) 
MODULE 


5% 
DISTORTION 


OR LESS 
? 


5% 
DISTORTION 


OR LESS 
? 


REPLACE AND ALINE 


NO A4300 MODULE. RETURN 
TO PERFORMANCE TESTS. 


YES 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS (CONT) 
CART 4-7 


Audio Distortion Test Failure Troubleshooting 


(74) sheet 2 of 7 


CHECK A5000 
DISTORTION 


CONNECT MM-100E INPUT 
PROBE A TO TP5006. (SEE 
SH 5.) CONNECT PROBE B 
TO GND. 


SEE NOTE 3 


DISTORTION YES 
HIGH AT BOTH 
POINTS 
? 


SET MM-100E FUNCTION 
SWITCH TO HI-Z. OBSERVE 
METER INDICATION. 


NO 


2% 
DISTORTION 


OR LESS 
? 


DISTORTION 
HIGH AT... 


SPEAKER 


SET MM-100E RANGE 
SWITCH TO 30 V 


REPLACE AND ALINE 
A5100 (AUDIO AMP) 


CONNECT MM-100E INPUT 
PROBE A TO TP5001. 

(SEE SH 5.) CONNECT 
PROBE B TO GND. OBSERVE 
METER INDICATION. 
INDICATION. 


REPLACE Q201 
(TRANSISTOR) 


REPLACE 15001 
{AUDIO OUTPUT 
TRANSFORMER) 


11V 
OR GREATER 
? 


TM 11-5820-401-34-3/0967-LP-432-3060 


NOTE 


3 -The following decisions refer to distortion 
readings obtained in the Receiver Audio 
Distortion performance Test at the FIXED 
AUDIO and SPEAKER (MUTED AUDIO) test 
points. 


REPAIR WIRING BETWEEN 
A5000 ASSEMBLY AND 
SPEAKER OUTPUT 


RETURN TO 
PERFORMANCE TESTS 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 
(Sheet 3 of 7) 


CHECK AS000 
DISTORTION 


CONNECT ATTENUATED 
PROBE A TO TP5013. 
(SEE SH 5.) GROUND 
PROBE B. 


TURN R-442/VRC VOLUME 
CONTROL FULLY 
CLOCKWISE 


ALINE A4200 MODULE 
AND A4300 MODULE 


4.5% CONNECT BNC TEE TO ADJUST AN/GRM-114A 


DISTORTION YES AN/GRM-114A INT MOD VAR/OFF CONTROL FOR 
OR LESS OUT JACK. CONNECT BNC 0.52 + 0.16-V INDICATION 
TO BNC CABLE TO BNC TEE. ON MM-100E METER 


DISCONNECT BNC TO BNC 
CABLE FROM MM-100E 
INPUT JACK. LEAVE 
DISCONNECTED. 


iF UNABLE TO ALINE 
A4200 OR A4300, REPLACE 
RESPECTIVE MODULE 

AND REALINE 


CONNECT FREE END OF 
BNC TO BNC CABLE TO 
MM-100E INPUT JACK 


CONNECT ATTENUATED 


t+) 
ave PROBE TO FREE END OF 


CONNECT MK-1978/VRC 


ae Ese BNC TEE. SET MM-100€ TEST PROBE TO MM-100E 
? RANGE SWITCH TO 1 V. INPUT JACK 
NO 


PERFORM SELECTIVITY 


TEST FAILURE RETURN TO SET MM-100E RANGE 


SWITCH TO DIST 10% 


TROUBLESHOOTING PERFORMANCE TESTS 


CHART PARA 
4-10 4? 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 
(Sheet 4 of 7) 
NOTES 

CONNECT MK-1978/VRC 
TEST PROBE A TO MK-1978/ 4. Connect probe B to GND jack. 
VRC FIXED AUDIO JACK. 
NOTE METER INDICATION. 5. That is, 2% distortion or less at both FIXED 


AUDIO and SPKR jacks. 


SEE NOTE 4 


CONNECT TEST PROBE A 
TO SPKR JACK. NOTE 
METER INDICATION. 


2% 
DISTORTION 
OR LESS 

? 
SEE NOTE 


REPAIR WIRING 
BETWEEN A4000 AND 
A5000 ASSEMBLIES 


REPLACE AND ALINE 
A5100 (AUDIO AMP) 


2% 
DISTORTION 


OR LESS 
? 


RETURN TO 
PERFORMANCE TESTS 


REPLACE TRANSISTOR 
0201 OR A202 BY — 
SUBSTITUTION : 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 


(Sheet 5 of 7) 


_A5000 ASSEMBLY 


R-442/VRC 


A4000 ASSEMBLY 
(BOTTOM) 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-7 
Audio Distortion Test Failure Troubleshooting 


(Sheet 6 of 7) 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART4-7 
Audio Distortion Test Failure Troubleshooting 
(Sheet 7 Of 7) 
TP5006 
TP5013 pales 
© 
AUDIO TP5003 AUDIO 
A4300 <—O FL5001 AMPLIFIER TP5007 
A5100 
O 
O 
K5001 
RELAY 
TP5005 
OO 
euTbUr TPS004 
TP5003  O 
TRANS- 
FORMER A g UNMUTED 
25.5V DC O OUT 
TP5010 iets 
16V DC ) ees | 
TP5012 
A5200 TO 
SQUELCH K5002 
penn : AMPLIFIER RELAY ane 
EL4GQ171 
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4-13. TROUBLESHOOTING Flow charts. (CONT) 


CHART 4-8 . 
Audio Response Test Failure (X-Mode) Troubleshooting 


(Sheet 1 of 4) 
SEE NOTE 1 
1. Use same equipment as in Performance Test. 


2. The 1000-HZ (modulation) reading is used as a 
reference, as it was in the Performance Test. 


WITHIN 
+2 AND -3 DB 
OF 1000-HZ 


SET MM-100E RANGE 


yes 3. Repeat the previous two steps with AN/GRM- 


SWITCH TO 0.3 V 114A MODULATION FREQ HZ thumbwheels 


set at 
tg he aga > 05000.0 
: b. 10000.0 
CHECK A4100 c. 00500.0 
AND A4200 


CONNECT MM-100E INPUT 
PROBE A TO TP4003. 

(SEE SH 4.) CONNECT 
PROBE TO GND. 


ALINE A4200 AND A4300 
MODULES 


WITHIN 

+2 AND ~3 DB 

OF 1000-HZ 

INDICATION 
? 


NOTE INDICATION ON 


SEE NOTE 3. IF DECISION 
MM-100E RED DB SCALE 


1S YES AT ALL FREQ’S, 
REPLACE AND ALINE 


A4300. 
SEE NOTE 2 


NO 


SET AN/GRM-114A REPLACE AND ALINE A4200 
MODULATION FREQ HZ MODULE. IF FAULT STILL 
THUMBWHEELS TO ee 

03 000.0 ve 


OBSERVE MM-100E RED 

DB SCALE. COMPARE TO 
1000-HZ (MODULATION) 

READING. 


RETURN TO 
PERFORMANCE 


TESTS 


PARA 
4-2 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-8 


Audio Response Test Failure (X-Mode) Troubleshooting 
(Sheet 2 of 4) 


@ 


WITHIN 

+2 AND —3 DB 

OF 1000 HZ 

INDICATION 
? 


NO 


DISCONNECT P1005 COAX 
FROM J1005 ON A1000 
ASSEMBLY 


CONNECT EQUIPMENT AS 
SHOWN ON CHART 4-2, 
SH 8 


SET AN/GRM-114A RF 
FREQUENCY MHZ THUMB- 
WHEELS TO 011 500.0, AND 
RF LEVEL TO 50 uv 


CONNECT MM-100E INPUT 
PROBE A TO TP4003. (SEE 
SH 4.) CONNECT PROBE B 
TO GND. 


SET AN/GRM-114A 
MODULATION FREQ HZ 


THUMBWHEELS TO 
01 000.0 


4-102 


YES RETURN TO 
PERFORMANCE TESTS 


PARA 
4-2 


ADJUST AN/GRM-114A 
VAR/OFF CONTROL FOR 
8-KHZ ON DEVIATION 
METER 


NOTE INDICATION ON 
MM-100E RED DB SCALE 


SET AN/GRM-114A MODULA- 
TION FREQ HZ THUMB- 
WHEELS TO 03 000.0 


OBSERVE MM-100E RED DB 
SCALE. COMPARE TO 
1000-HZ (MODULATION) 
READING. 


WITHIN 
+2 AND -3 OB 
? 


NO 


REPLACE AND ALINE A4100 
(1ST AND 2ND IF AMP) 
MODULE 


RETURN TO 
PERFORMANCE TESTS 


PARA 
4-2 


8B 
SH 3 


YES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART4-8 
Audio Response Test Failure (X-Mode) Troubleshooting 
(Sheet 3 of 4) 


NOTE 
4.A1000 assembly troubleshooting-chart.4.3 
A3000 troubleshooting, [chart 4-4) 


SEE SHEET 1, NOTE 3. 

IF DECISION IS YES AT 
ALL FREQ’S, RECONNECT 
P1005 TO J1005. 


TROUBLESHOOT 
A1000 AND/OR A3000 
ASSEMBLIES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-8 
Audio Response Test Failure (X-Mode) Troubleshooting 
(Sheet 4 of 4) 

[Reccea i AeLGASYAOO CSC | 
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A4300 178 DB OR 
AUDIO SQUELCH +795 GAIN | 
jcrnreme | 
see x MODE c AUDIO 


“TO P201 


Sp 
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‘eee 


|. P4006 +16V OC sh = | 
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| | X-MODE 
| 
| 
| 
| 
| 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-9 


Audio Response Test Failure (Normal Mode) Troubleshooting 
(Sheet 1 of 2) 


NOTES 


START 
SEE NOTE 1 1, Use same equipment setup as in Performance 
Test 


2. The 1000 HZ (MODULATION) reading is used 
as a reference, as it was in the Perfor rnance 


CONNECT MM-100E INPUT Test. 


PROBE A TO TP5009. (SEE 
CHART 4-7, SH 5.) CONNECT 
PROBE B TO GND: 


REPLACE AND ALINE 


FL5001 (AUDIO FILTER) 3. Additionally, AN/GRM 114A DEVIATION nwi_ i! 
should indicate 8 kHz. 


4. Repeat last two steps with AN/G RMI 14A 
MODULATION FREQ Hz thumbwheels set at 
a. 03000.0 
b. 00500.0 


ADJUST R-442/VRC VOLUME 
CONTROL FOR ZERO-DB 
INDICATION ON MM-10QE 
RED OB SCALE 


WITHIN 
+2 DB OF 1000-HZ 
INDICATION? 


SEE NOTE 2 NO 


SEE NOTE 4. 
SET AN/GRM-114A MOOULA- 


TION FREQ HZ THUMB- 
WHEELS TO 02 000.0 


RETURN TO PERFORMANCE 
TESTS 


IF DECISION IS YES AT ALL 


FREQUENCIES... 


OBSERVE MM-100E RED DB REPLACE AND ALINE A5100 
SCALE (AUDIO AMP) MODULE 


WITHIN 
+2 DB OF 1000-HZ 
INDICATION? 


NO 


NOTE 3 


YES 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 4-9 
Audio Response Test Failure (Normal Mode) Troubleshooting 
(Sheet 2 of 2) 


TP5013 


FIXED 
AUDIO AUDIO 
A4300 e FL5001 AMPLIFIER TP5007 
A5100 
e 
K5001 
RELAY 
TP5005 
() 
5— TP5011 
T5001 
OUTPUT TPS004 
TRANS- 
FORMER A ad UNMUTED 
25.5V DC OUT 
R202 
TP5010 0201 
16V DC , 
TP5012 
A5200 To 
SQUELCH 
pened AMPLIFIER ae 
EL4GQ171 
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4-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 4-10 


TI 11-5820-401-34-3/0967-LP-432-3060 


Selectivity Test Failure Troubleshooting 


(Sheet 10f1) 


START 
SEE NOTE 


REPLACE AND ALINE 
FL4001 (11.5-MHZ CRYSTAL 
FILTER) 


REPEAT SELECTIVITY 
TEST 


REPLACE AND ALINE 
FL4002 (11.5-MHZ CRYSTAL 
FILTER) 


R-442/VRC 
MEETS SELECTIVITY 
SPEC? 


RETURN TO PERFORMANCE 
TESTS 


NOTE 


Use same equipment setup as in Performance 
Test. 
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Section Ill ALINEMENT AND ADJUSTMENT PROCEDURES 


Subject Para Page 

Genel 43464 nd edvas cenumoe coe Paced ee deee ee oleae sau Sue eaees So8 
Orystal Retenence Systei (CMS) 1eSt cy vetossacice boasauc es idviatna obs edu a midarne ibe ud muewene dads Dota 4-109 
Local Oscillator A1500 Alinement..............0-0 cece cee cee eeeeeeeeeeeene 4-16 
Toner A OOO AIMEMGN settee hoa teee a dake cesta dea esse eareaee seeage® 
(F Discriminator A4200 AMNGMGMt 6h aac evien craw nn dsanendn sinned oh banka used enee av oeeaunacedands 4-120 
Silicon Version IF Discriminator A4200A Alinement .. ..............0.-.0005. 
Audio and Squelch Preamplifier A4300 Alinement.................00000 02 ee 4-20 4-125 
Silicon Version Audio and Squelch Preamplifier A4300A Alinement............. 4-128 
A5300Squeich Filter Alinement 0... 0.00.00 ccc ccc cece eee e eee e cece cess eet eeteetveseeteerrnees 4-22 
Silicon Version A5300A Squelch Filter Alinement . bh See eee Loh es ust we Bos 4-23 
A5200Squelch AmplifierAlinement NEW SQUELCH Level... 0... cece ee ee eee. 4-24 
Silicon Version A5200A Squelch Amplifier Alinement NEWSQUELCH 

LOVEI coc oe dees ae 6 cao Date ee Eh ee ee ee eae ee eee 4-25 
A5200 Squelch AmplifierAlinement, OLDSQUELCH LeVEl ..... cies 4-26 4-142 
Silicon Version A5200ASquelch Amplifier Alinement OLDSQUELCH 

Me lees 6 ok Sar Se ee eS ads ee ae Se oe ce ee ee: SC bos: ine Grd eee ae 4-145 


4-14.GENERAL. 


This section contains alinement instructions for use with Maintenance Kit MK-1978/VRC and Test Set 
AN/GRM-114A.The instructions are presented in individual procedures which apply to a specific 
stage of the receiver. 


Except for the local oscillator alinements, each procedure is self-contained; that is, all necessary 
instructions are provided without reference to any previously performed alinement. Therefore, itis 
possible to use the procedures in this section to aline an individual module without doing anyworkon 
other stages in the radio. 


However, this maintenance approach is not recommended. It is best to perform a complete realine- 
ment of all modules after replacing an individual module. This should be done even if the radio has 
undergone its annual realinement less than one year prior to the repair. 


Careful performance of all the instructions contained in the alinement procedures ensures that the 
radio will meet all performance standards outlined in section | of this chapter. Although the radio may 
seem to work satisfactorily if other quick-fix methods are used, there is no guarantee that such 
methods will result in proper performance when the radio is used along with secure equipment, or for 
other than voice communication. 
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4-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. 


PURPOSE. This test is performed to make sure that the local oscillator will not be pulled off fre- 
quency by a malfunctioning CRS. Steps 1 through 8 involve a quick check to determine whether the 
CRS is putting out an incorrect error signal causing improper local oscillator frequency and loss of 
audio tone The remaining steps are done with the local oscillator disconnected from the CRS in order 
to check CRS performance in response to a nonfluctuating 42.00-MHz signal generator output. If the 
CRS passes the second part of the test, it will be able to correct normal fluctuation in local oscillator 
frequency. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A T-Connector UG-274/U 


Power Supply PP-1104(*)/G Amphenol Adapter M-39012/16 
Maintenance Kit MK-1978/VRC 


TEST SETUP. Connect the equipment as shown in test setup diagram (A: Remove R-442/VRC top 
and bottom covers. (Sedq_paragraph 2-7.) 


POWER 


ATTENUATED PROBE be oa 1U 


ON X-1 SETTING 


25.5V DC 


MK-1978/VRC 


RG-58/U 


ATTENUATED PROBE 
ON X-1 SETTING 


SwEEP 
won — aC romsé Ow 
So one Oey 
4 
‘ F< 
ss cf 9 & s 
@ 


~ pear 
MODUL ATION FREQ Hz 


EL4GQ104 
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4-15. CRYSTAL REFERENCE SYSTEM (CRS)TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 100uv rf at 30 MHz, 1-kHz modulation: 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
R-442/VRC POWER ON-RESET 
BAND 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
AN/GRM-114A; See test setup diagram 
MM-100E 


(SMALL KNOB) OFF 


030000.0 20KHz READING 1.0 X100 30 VOLTS HI-Z 


0.1 0.1 KNOB) 
(LARGE 
KNOB) 
—+—A <= 


énnoe 
tees FM/AM ~ 1109S a) wir 


~ \ 
4 UD 
KOR 


MOOUL ATION KREQ Hz 


sant G © 
a Bo 


DIGTORTION 
1MPUT LEVEL 


INPUT 


— as 


01000.0 OFF ADJUST FOR OFF FM RCVR FULLY GEN MID AUTO CLOCKWISE 
8 KHz DEVIATION COUNTER- 1/3 TURN 
ON METER CLOCKWISE 


EL4GQ105 
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4-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


TEST PROCEDURE 


© 


pt S}— Ften 


AMPHENOL 
M39012/16 


EL4GQ108 


1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack in MK-1978/VRC AUDIO 
square. Connect probe B to MK-1978/VRC GND jack. A 1000-HZ tone will be heard on 
MM-100E speaker. 

Adjust R-442/VRC VOLUME control for comfortable level. 


2: 
3. Raise A3000 tray (1). 
4. Remove A1000 cover(2) and install alinement cover with at least one screw to ensure 


good ground. 
5. Ground TP3001 (3) with screwdriver. 
6. Adjust L1502 (4) to get clearest possible 1000-HZ tone from speaker. 
7. Remove ground from TP38001. Tone must not change. 


NOTE 


If the tone changes to a rushing noise when step 7 is completed, the CRS is defective. 
See the troubleshooting section. 


8. Set R-442/VRC MC-TUNE-KC control to 40.00 MHz; then back to 30.00 MHz. Tone must not 
change. 
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4-15. 


CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 
NOTE 


If the tone changes after step 8 is completed, the CRS may be defective. See the 
troubleshooting section. 


9. Set R-442/VRC MC-TUNE-KC control to 30.50 MHz. 
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3020 


FREQ 
ERROR DEV —PwR HI LVL 

KHz FM /AM y | 100 be r— KHz -— WATTS “100 ” 

13 8 18 2 6 xl xO 2100 o 40d8m (©) 


SIG 
©/ Lock © 
RFWFREQUENCY MHz ZERO 


MODULATION FREQ Hz RCVR 


CROCE Fer wececu'e. 


OF 
ExT ACC BFO INT MOD EXT SPKR RCVR 


SCOPE IN KHz = vaR_ TNT MOO 


OMHr NARROW 
RcVR (Gy (©) : 
® 
uT REE 
OFF ROVR (DET OFF) 9 REFOUT  caL 


Disconnect_rf cable from AN/GRM-114A TRANS-RCVR jack (1). (See test setup 

diagram .) 

Connect’ ampHenol adapter to TRANS-RCVR jack. 

Disconnect P1004 from J1004 on A1000 tray. (See test setup diagram C , [page 4-1111) 
Connect P10004 to amphenol adapter at AN/GRM-114A TRANS-RCVR jack . 

Set AN/GRM-114 HI LVL/ v x 100/NORM switch (2) to HI LVL. (See test setup 

diagram : 

Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (3) to 0420000. (See test setup 
diagram (0) .) 

Adjust AN/GRM-114A VERT control (4) and HORIZ control (5) to center scope trace on 
screen. (See test setup iO) .) 

Turn AN/GRM-114A RF LEVEL control (6) fully counterclockwise; t slowly clockwise 
and stop when O dbM lamp (7) comes on. (See test setup WiagrarkO) i) 
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4-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


18. Set AN/GRM-114A VAR control (8) to OFF. (See test setup diagram (D) : 


19. Connect AN/GRM-114A SCOPE probe A (see test setup diagram \A) page 4-109) to TP3001 
(3) (see test setup diagram C) [page 4-111]), and probe B to ground. Set attenuated probe 
to X10. 


NOTE 


Scope trace should be centered on screen. A slight ac component superimposed on the 
horizontal trace is normal. If dc level varies higher than + 0.32 vdc or lower than -0.32 
vdc, the CRS is defective. See the troubleshooting section. 


In steps 20 and 21, scope trace should vary up to at least + 0.5 vde and then down to at 


least -0.5 vdc. If this does not happen, the CRS is defective. See the troubleshooting 
section. 


20. Slowly adjust AN/GRM-114A RF FREQUENCY MHz thumbwheels to 042250 0. Note scope trace. 
21. Slowly adjust AN/GRM-114A RF FREQUENCY MHz thumbwheels to 0417500. Note scope trace. 


4-16. LOCAL OSCILLATOR A1500 ALINEMENT. 


PURPOSE. If the local oscillator is operating at the correct frequency, the CRS will not ouput a dc 
error signal. This procedure alines the oscillator by tuning its circuits to bring the CRS error signal as 


close to zero as possible. The Crystal Reference System Test|(paragraph 4-15) must be done prior to 
performing this alinement. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) ,jpage 4-114.) Remove 
R-442/VRC top cover. (Se paragraph 2-7.) Connect P1004 to J1004 on the A1000 tray. 
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4-16. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 


a 


POWER 


SUPPLY 
ATTENUATED PROBE PP-1104(*)/U 


ON X-1 SETTING 


A B 25.5V DC 


| 4 


MK-1978/VRC 


7 = wEVEL so 2aet = 

DEV —-P vk 
". FM/AM - || eee #3 
“ 7 Pe Me ake OD ok Gee 2 


RG-58/U 


ATTENUATED PROBE 
ON X-1 SETTING 


| | 


A 


EL4GQ104 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 100-uV rf at 30, 52, and 42 MHz, with 1000-HZ modulation; 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC POWER ON-RESET 
BAND A 
MC-TUNE-KC 42.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 

MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 

AN/GRM-114A; See test setup diagram 4 

MM-100E 
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4-16. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 


(B) (SMALL KNOB) 
FULLY CLOCKWISE OFF 


VERT (SMALL uv 


0.1 icanee (SEE STEP 5) KNOB) 20 KHz 8KHz 1.0 X100 30 VOLTS HI-Z 
(LARGE 0 
KNOB) 042 000.0 F_ 
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© Y) V3ea fy 
f oF 
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me 
01000.0 OFF ADJUST FOR OFF FM RCVR OFF OFF GEN MID AUTO CLOCKWISE 
8 KHz DEVIATION 1/3 TURN 
ON METER EL4GQ107 
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4-16. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 


ALINEMENT PROCEDURE 


©) 


EL4GQ1093 
1. Adjust AN/GRM-114A VERT control to zero scope trace. 
2. Connect MK-1978/VRC test probe (test setup diagram (A). [page 4-174) to TP3001 ((1)test 
setup diagram ), and alligator clip to ground. 
NOTE 


Probe must be on x10 setting for correct scope reading. 


Due to a 3.5-kHz local oscillator tolerance with the CRS operating, it may not be 
possible to achieve a zero-vdc scope trace in the following steps. The dc voltage should 
not exceed & 0.5 volts. 


Adjust C1501 (2) for zero-vdc scope reading. 

Set R-442/VRC MC-TUNE-KC control to 30.00 MHz. 

Set AN/GRM-I14A RF FREQUENCY MHz thumbwheels to 030000 0. 

Adjust L1502 (3) for zero-vdc scope reading. 

Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

Set AN/GRM-| 14A RF FREQUENCY MHz thumbwheels to 052000 0. 

Adjust L1501 (4) for zero-vdc scope reading. 

Repeat steps 3 through 9 until scope reads as close to zero vdc as possible for all 
three frequencies, with clear audio. 


SOODNAN Aw 
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4-116 


TM 11-5820-401-34-3/0967-LP-432-3060 


4-17. TUNER A1000 ALINEMENT. 


PURPOSE. This procedure tunes the A1000 assembly to produce maximum amplification of low-level 
signals and maximum attenuation of noise. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114 Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/VRC top 


and bottom covers. (Se¢ paragraph 2-7.} 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/U 
A| B 
a 25.5V DC 
i | POWER 


MK-1978/VRC 


RCVR 
XMTR 


v— 


tee plc {1100S wee get 
oT = (aad aaa) 2 C)\- 
) 2-82 ee 


RG-58/U 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC POWER ON-RESET 
BAND 
MC-TUNE-KC 30. 00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
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4-47. TUNER Al000 ALINEMENT. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/GRM-114A; See test setup diagram 
MM-100E 

MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 


071000.0 OFF 030 000.0 20 KHz 8 KHz NORM SINAD HI-Z 
[Lz 
= c a= 
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©2 ves QS) pase 

=— 
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8 KHz DEVIATION 1/3 TURN 
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ALINEMENT PROCEDURE 
1. Connect MM-100E attenuated probe A (see test setup diagra page 4-117 
to SPKR jack in MK-1978/VRC AUDIO square, Connect alligator clip to GND. 
2. Install A1000 alinement cover, securing it with one screw. 


NOTE 


In the following steps, a 1000-HZ audio tone will be heard on the loudspeaker. 
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4-17. TUNER A1000 ALINEMENT. (CONT) 


ma 
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NOTE 


During alinement of A1000 circuits, a reading of at least 10 db SINAD on the MM-100E 
blue scale at 0.5-l.w rf indicates correct receiver sensitivity. However, problems in the 
A4000 or A5000 can result in a lower SINAD even though the 1000 is properly alined. 
Therefore, adjust all A1000 inductors and capacitors for best possible SINAD reading. 


3. Adjust C1104 (1),,01205 (2), and C1305 (3) for highest SINAD reading. (See test 
setup diagram ) 

4. Set AN/GRM-114A°RF FREQUENCY MHz thumbwheels to 052 000 0. 

5. Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

6. Adjust L1102 (4), L1202 (5), and L1302 (6), for highest SINAD reading. 

7. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 053 000 0. 

8. Set R-442/VRC BAND switch to : 

9. Set R-442/VRC MC-TUNE-KC control ‘to 53.00 MHz. 

10. Adjust L1 103 (7), L1203 (8), and L1303 (9) for highest SINAD reading. 

11. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 065 000 0. 

12. Set R-442/VRC MC-TUNE-KC control to 65.00 MHz. 

13. Adjust C1 101 (10), C1201 (11), and C1301 (12) for highest SINAD reading. 

14. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 075 000 0. 

15. Set R-442/VRC MC-TUNE-KC control to 75.00 MHz. 

16. Adjust L1101 (13), L1201 (14), and L1301 (15) for highest SINAD reading. 
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4-17. TUNER A1000 ALINEMENT. (CONT) 
Mixer Adjustment 


17. Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 
18. Set AN/GRM-114A FREQUENCY MHz thumbwheels to 052 000 0. 
19. Adjust C1404 (16) for highest SINAD reading. 


4-18. IF DISCRIMINATOR A4200 ALINEMENT. 
PURPOSE. This procedure enables the discriminator to provide maximum separation of the audio 
signal from the rf carrier. Adjusting for zero vdc at TP4003 ensures that T4208 and 14207 are 


conducting equally around the carrier frequency. Adjusting for maximum ac at TP4007 ensures that 
the discriminator is tuned exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G T-Connector UG-274/U 
TEST SETUP. Connect the equipment as shown in test setup diagram . Remove R-442/VRC 


bottom cover. (Se@_paragraph 2-7.) 


POWER 
SUPPLY 


PP-1104(*)/U 


25.5V DC 


POWER 


RG-58/U MK-1978/VRC 


RCVR 
XMTR 


RG-58/U 


ATTENUATED PROBE 
ON X-10 SETTING 


T CONNECTOR 


UG-274/U EL4GQ112 
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4-18. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 20-uv rf at 30 MHz, 1-kKHz modulation; 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC POWER ON-RESET 
BAND A 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
AN/GRM-114A; See test setup diagram 
MM-100E 
(SMALL KNOB) 
FULLY CLOCKWISE OFF 
VERT (SMALL 
0.1 1.0 (SEE STEP 2) KNOB) 20 KHz 8 KHz NORM 1 VOLT HI-Z 
(LARGE (LARGE 
KNOB) a KNOB) 030 000.0 


REO 
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1100 
ie} 
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01000.0 OFF ADJUST FOR OFF FM RCVR GEN MID ON AUTO 
8 KHz DEVIATION 


ON METER EL4GQ113 
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4-18. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


ALINEMENT PROCEDURE 


oa6| 
2Q) 
© © 
TPa001 ae 
TPAOO3 og 
DISCR 
TP4004 (0) 
TP4006 
16V DC TP4007 
- © 6) (©) Tracos 
< NORMAL one 


X-MODE 7; 
ce) (WY 


A4000 TRAY 
BOTTOM VIEW 

1. Lift A4000 tray (1). 

2. Adjust AN/GRM-114A VERT and HORIZ controls to center scope trace at zero line. 

3. Connect AN/GRM-114A test probe A to TP4003 (2). Connect lead B to ground. 

4. Adjust T4206 (4) to center scope trace on zero line. 

5. Set attenuated probe to x1. 

6. Connect probe A to TP4007 (3). 

7. Adjust T4207 (5) for maximum voltage reading on MM-100E. 

8. Repeat steps 3 through 7 until maximum MM-100E reading and zero-vdc scope trace are 
present at same time. 

9. Connect probe A to TP4003 (2). Probe must remain on x! setting. 

10. Set MM-100E to 01- 10% DIST. 

11. Set AN/GRM-114A HI LVL/uv x 100/NORM switch to pv x 100. 

12. Set AN/GRM-114A RF LEVEL control to 2. 

13. Adjust T4207 (5) for distortion reading on MM-100E slightly less than 5 percent. 

14. If adjustment of T4207 is required in step 13, repeat steps 2 through 7 after first restoring 
MM-100E and AN/GRM-114A controls to initial settings given in test setup diagram (B) : 
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4-19. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. 

PURPOSE. This procedure enables the integrated circuit discriminator to provide maximum separa- 
tion of the audio signal from the rf carrier. Coil L4202 is adjusted to tune the fm detector portion of the 
integrated circuit exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram | (A) . Remove R-442/VRC 
bottom cover. (See paragraph 2-7.] 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/U 
A| B 
a 25.5V DC 
i | POWER 
MK-1978/VRC 
RCVR 
XMTR 
RG-58/U 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 20-uv rf at 30 MHz, 1-kKHz modulation: 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


>—-7—O  —— 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
| 
AN/GRM114A; See test setup diagran{B) P 
MM-100E page 4-124 
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4-19. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT | CONTROL OR SWITCH POSITION/SETTING 
R-442/VRC POWER ON-RESET 
BAND 
MC-TUNE-KC 30. 00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 


01 000.0 OFF 030 000.0 20 KHz 8KHz NORM 1 VOLT HI-Z 
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4-19. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


TP400 
16V DC TP4007 


A4000 TRAY 
‘ ( eee I BOTTOM VIEW 


EL4GQ095 
1. Lift A4000 tray(1). (See test setup diagram (cC)) 


2. Connect MM-100E attenuated probe A (test setup diagram (A):lpage 4-123) to TP4007 
(2); connect alligator clip to ground. 


3. Adjust L4202 (3) for maximum indication on MM-100E. 
4.20. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. 
PURPOSE. This procedure adjusts the gain of the A4300 assembly. 


TEST EQUIPMENT AND MATERIALS 


ft Oe Power Supply PP-1104(*)/G 
Maintenance Kit MK-1978/VRC Attentiated Probe 


TEST SETUP. Connect the equipment as shown in test setup diagram (A): page 4-126 
Remove R-442/VRC bottom cover. (Sed@_paragraph 2-7. 
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4-20. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/U 


A 


A | 25.5V DC 
| | POWER 


MK-1978/VRC 


RCVR 
XMTR 


RG-58/U 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


R-442/VRC 


MK-1978/VRC 


AN/GRM-114A; 
MM.100E 


4-126 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


AUX POWER 


AUX RCVR 
AUDIO 
SQUELCH 
KEY 


See test setup diagram (B) ; 
page 4-127 


POSITION/SETTING 


ON-RESET 
A 
30.00 
Fully clockwise 
NEW OFF 
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AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 
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4-20. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 
1. Lift R-442 A4000 tray (1). (See test setup diagram(C) ,Lpage 4-127}) 
2. Remove A4300 cover (2). 
3. Connect alternated probe A to TP4007 (3). Connect alligator clip B to ground. 
4, Adjust R4304 (4) for 0.8-volt reading on MM-100E. 
4-21. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. 
PURPOSE. This procedure adjusts the gain of the A4300A assembly. 
TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Power Supply PP-1104(’)IG 
Maintenance Kit MK-1978/VRC Attenuated Probe 


TEST SETUP. Connect the equipment as shown in test setup diagram (A). Remove R-442/VRC 
bottom cover. (Sed_paragraph 2-7.) 
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. TTING SUPPLY 
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SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 


table. 
CONTROL AND SWITCH SETTINGS 
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
R-442/VRC POWER ON-RESET 
BAND A 
MC-TUNE-KC 64.00 
VOLUME Fully clockwise 
SQUELCH NEW OFF 
MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
AN/GRM-114A; See test setup diagram (B) 
MM-100E 
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COUNTER. 


01 000.0 OFF 064 000.0 CLOCKWISE 20KHz 8KHz NORM 1 VOLT Hi-Z 


otv iM (Ka) 
5 8 is 


INap { ——. MA 
av HR —— range [——— Funct p 

2100 “AR 
40 40m (>) eh St OISTN 
0- 30% 


: 
NORM | r) | oc 
© 1oov o-10% | UW, = 
WER 3ov uy aux, /) 


1lOK a BIsTORTION 
INPUT LEVEL 


canon 
1 — FM/AM 


18 8 5 


| = \ dq q {4 4) Le 


oO 
OFO-RF LEVEL 


a 
au 
VOLURE — SQUELCH PB vou 95% INPUT DeEMOD 


tw woo EXTace 
131 ! I Tr) MM—1O0E 
Eu] [) Mi 
[= = 
B 
OFF ADJUST FOR OFF FM RCVR OFF GEN 
8 KHz DEVIATION MID ON 10”uV AUTO 
ON METER 


EL4GQ119 


4-129 


TM = 11-5820-401-.34-3/0967-LP-432-3060 


4-21. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


ALINEMENT PROCEDURE 


TP4001 


TP4003 
DISCR 


TP4006 
16V DC TP4007 


A4000 TRAY 
BOTTOM VIEW 


A4300A 
COVER REMOVED EL4GQ120 


1. Lift R-442 A4000 tray (1). 

2. Remove A4300A cover(2). 

3. Connect attenuated probe A to TP4007 (3). Connect alligator clip B to ground. 
4. Adjust R4304 (4) for 0.8-volt reading on MM-100E. 


4-22. A5300 SQUELCH FILTER ALINEMENT. 


PURPOSE. This procedure adjusts the gain of Squelch Amplifier A5200 in the NEW SQUELCH mode 
of operation. By adjusting Resistor R5301 in the squelch filter, the filter is properly tuned to attenuate 
the 150-Hz squelch tone, thus providing maximum degenerative feedback to the squelch amplifier for 
all frequencies other than 150 Hz. This permits the squelch amplifier to provide maximum gain for 150- 
Hz signals. Alinement of Squelch Filter A5300 must be done before Squelch Amplifier A5200 Aline- 
ment, NEW SQUELCH LEVEL, covered irlparagraph 4-24] 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A T-Connector UG-274/U 
Maintenance Kit MK-1978/VRC Attenuated Probe 
Rf Cable RG-58/U Power Supply PP-1104(*)/G 
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4-22. A5300 SQUELCH FILTER ALINEMENT. (CONT) 


TEST SETUP. Connect the equipment as shown in test setup diagram (A): Remove R.442/VRC top 


cover. (Sed paragraph 2-7.] 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 1000uV rf at 30 MHz, 150-Hz modulation; 2-kHz deviation 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 

R-442/VRC POWER ON.-RESET 

BAND a 

MC-TUNE-KC 30.00 

VOLUME Fully counterclockwise 

SQUELCH NEW ON 
MK-1978/VRC AUX POWER ON 

AUX RCVR NORMAL 

AUDIO MUTED 

SQUELCH ON 

KEY RCVE 
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4-22. A5300 SQUELCH FILTER ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/GRM-114A; See test setup diagram 
MM-100E 
(SMALL KNOB) (LARGE KNOB) 
SEE STEP 4 SEE STEP 4 aAunteR uN 
1 (sett EN 030 000.0 CLOCKWISE 6KHz 2KHz 10 X100  ‘0VOLTS  HI2 


(LARGE / FULLY CLOCKWISE 


DISTORTION 
INPUT LEVEL 


{eo} 

2 é soe 

— ° n109 ’ 
y od ; of ; \ 

O\ L 
ax Qe 
MOD FREQ 
OFF (LARGE KNOB) \ OFF 
FM RCVR OFF GEN MID ON AUTO FULLY 


00 150.0 ADJUST FOR OFF 
2 KHz DEVIATION (SMALL CLOCKWISE 
ON METER KNOB) EL4GQ121 
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A5300 SQUELCH FILTER ALINEMENT. (CONT) 


ALINEMENT PROCEDURE 


©) 


RWD = 


. Lift R-442/VRC A3000 tray (1). (See test setup diagram 
. Connect MM-100E attenuated probe A (x1 setting) to TP 


AN/GRM-114A ‘© 
BEREREEED 
PCH LISSAJOUS 
CC ar tr (TD 
sueranguere ELLIPSE 
aaranenr Oe 
a7.6nne-ann 
Bane .neE8 
CREST a 
Sie Reson 
aneueeeneea eS 
re | 
>) YEN =~ 
(oe (“ae 


ILLUSTRATED AS VIEWED WITH 
R442 IN VERTICAL POSITION 


ialte a] 6) 
(OQ)  Trs0os | O Ire 
< rPs002 ~~ 2* 
reshet T 3 
(c) +25,5V DC 
TPSO05 GO 
Q 
TP5006 
TPS007 : OQ 
TP5008 
Bo) . O68. (0) TRs0o8 
ev a . TP5012 yee 
(0 \© of 
| Ss 
aor, ss {2 _)| 


EL4GQ122 


.) 
&6 (2), and probe B to ground. 


. Adjust R5301 (3) until 150-Hz tone is heard on MM-100E speaker. 
. Adjust AN/GRM-114 A scope VERT control (large knob) and DEV-VERT CAL control (small 
knob) to bring trace on center of screen and to obtain lissajous ellipse. (See test setup 


diagram (Cc) .) 


. Continue ajusting R5301 until all three of the following conditions are met: 


a. 150-Hz tone on speaker is clear and steady, with no tone oscillation. 
b. MM-100E voltage is at peak ac value (about 2.5 to 6.0 volts). 
c. Lissajous ellipse is steady, with no rotation. 
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4-23. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. 


PURPOSE. This procedure adjusts the gain of Squelch Amplifier A5200 in the NEW SQUELCH mode 
of operation. By adjusting Resistor R5301 in the squelch filter, the filter is properly tuned to attenuate 
the 150-Hz squelch tone, thus providing maximum degenerative feedback to the squelch amplifier for 
all frequencies other than 150 Hz. This permits the squelch amplifier to provide maximum gain for 150- 
Hz signals. Alinement of Squelch Filter A5300 must be done before Squelch Am- 
plifier A5200 Alinement, NEW SQUELCH level, covered in[paragraph 4-24] 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114 A T-Connector UG-274/U 
Maintenance Kit MK-1978/VRC Attenuated Probe : 
Rf Cable RG-58Ad Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/VRC top 
cover. (Se¢_paragraph 2-7.) 


POWER 
SUPPLY 
PP-1104(*)}/U 


25.5V DC 


POWER 


RG-58/U MK-1978/VRC 


RCVR 
XMTR 


RG-58/U 


QO .1« © 


RE FREQUENCY MH? 


ATTENUATED PROBE 
ON X-10 SETTING 


A B 


T CONNECTOR EL4GQ112 
11D DIAS 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. Inject 1000-pv rf at 30 MHz, 150-Hz modulation; 2-kHz deviation. 
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4-23. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. (CONT) 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
AN/GRM-114A; See test setup diagran(g) 
MM-100E © 
R-442/VRC Bee io 
BA B 
MC-TUNE-KC 64.00 
VOLUME Fully counterclockwise 
SQUELCH NEW ON 
MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
(SMALL KNOB) (LARGE KNOB) 
SEE STEP 4 SEE STEP 4 FULLY 
1 (SMALL KNOB) COUNTER. BY. 


030 000.0 CLOCKWISE 6 KHz 2KHz 10 X100 10 VOLTS HI-Z 


FULLY CLOCKWISE 


DISTORTION 


OEE DERI N 
——_——— t 
©) 7 al 
(oF 7: fe © ; INPUT LEVEL 
| ) auTG s bl © 
—— = | 2100 
” : ' 


>of INPUT 


FUSE 


SQUELCH 


Mai—1O0E 


MOD FREQ 
OFF (LARGE KNOB) 
00 150.0 ADJUST FOR OFF FULLY 
2 KHz DEVIATION (SMALL CLOCKWISE 
oN ErEr RIE EL4GQ121 
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4-23. SILICON VERSION A5300A SQLJELCH FILTER ALINEMENT. (CONT) 
ALINEMENT PROCEDURE 


©) 


AN/GRM-114A 
LISSAJOUS 
ELLIPSE 


ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


EL4GQ122 


. Lift R-442/VRC A3000 tray (1). (See test setup Pee) ). 

. Connect MM-100E attenuated probe A (x1 setting) to TP5008 (2), and probe B to ground. 

. Adjust R5301 (3) until 150-Hz tone is heard on MM-100E speaker. 

. Adjust AN/GRM-114A scope VERT control (large knob) and DEV-VERT CAL control (small 
knob) to bring trace on center of screen to obtain lissajous ellipse. 

5. Continue adjusting R5301 until all three of the following conditions are met: 

a. 150-Hz tone on speaker is clear and steady, with no tone oscillation. 

b. MM-100E voltage is at peak ac value (about 2.5 to 6.0 volts). 

c. Lissajous ellipse is steady, with no rotation. 


ROD — 
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4-24. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A 
Maint Kit MK-1978/VRC 
Power Supply PP-1104(*)/G aintenance KI 


TEST SETUP. Connect the equipment as shown in test setup diagram (a) Remove R-442/VRC top 


cover. (Se@_paragraph 2-7. 


—- On se 
(4) of a | ATTENUATED PROBE PC | 
| ar | \ | POWER | 
ee ON X-1 SETTING SUPPLY ) 
| ieee Ss NN | ee 
LEN a ale PP-1104(*)/U 


| MK-1978/VRC 


| 


be 


eeuencuuna = 


aay lead 


AN/GRM-114A 


EL4GQ115 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH | POSITION/SETTING 


R-442/VRC POWER ON-RESET 
BAND A 
MC-TUNE-KC 30.00 
VOLUME FullY clockwise 
SQUELCH NEW ON 


AN/GRM-114A; See test setup diagram (B) ’ 
MM-100E page 4-138 
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4-24. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 


FULLY 
COUNTER- 


00150. OFF 030000.0 CLOCKWISE 6KHz 3KHz NORM 10 VOLTS HI-2 
= 
© mre Focus f) Cravoiten ANTENNA 
esas aalf paalle 
= is 
rTst ttt is FREQ GALES oO 
clues o) enn | Sey 
if HH + FM eases iat | AM - 1100] [ome aaa aria 1100 Ry 
Raltee 26 210 2100 ero-e cever *O%" Op 
Cl jel TY 
DEV: SWEEP sy sic os arke i 
page : © 10K a 9 - 
1s ye "4 RF FREQUENC MHr . x orup 
Eos OS, cab zt ata a ot q! a ‘(O) ee ay IRPUT LEVEL 
CTs « ation FREQ Hz - ‘ x 
CICA wee ee a 
ech € ron Or OFF © pay 
- . ,! 


SCOPE 16 


© 


Ma —100€ 


oO can pa 


LX 


OFF ADJUST FOR OFF FM RCVR OFF GEN MID ON 20uV AUTO 
3 KHz DEVIATION 
ON METER EL4GQ124 
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4-24. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


(c) ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


EL4GQ125 
1. Lift R-442/VRC A3000 tray (1). (See test setup diagram C 5) 
2. Connect MM-100E attenuated probe A to TP5008 (2). Conhect alligator clip B to 


3. 7 ean VAR control (deviation control) for 4-vac reading on MM-100E. 

4. Adjust NEW Squelch Resistor R5217 (3) until R-442/VRC CALL light just comes on. 
4-25. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 
PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 
TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 
TEST SETUP. Connect the eqipment as shown in setup diagram ayn R442/VRC top 


cover. (Se@_paragraph 2-7. 
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4-25. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


a 
(a) ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/U 
A B 
os | 25.5V DC 
| POWER 
MK-1978/VRC 
RCVR 
XMTR 
RG-58/U 


ae 


RF FREQUENCY 


Or" i D me: cont e 1 fat ~ 
= ITEILE) dad ddd 4): 
62 6 2 © a ee) g2 bcs 


ET] (7 


EL4GQ115 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 

R-442/VRC POWER ON-RESET 
BAND AB) 
MC-TUNE-KC 64.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 

AN/GRM-114A; See test setup diagram 

MM-100E 


Mk-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY ROVE 
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1 VOLT Hi-Z 


4-25. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 
FULLY 
COUNTER- uv 

00 150.0 OFF 064000.0 CLOCKWISE 6 KHz 3KHz X100 

: EA — a on 
pa ‘O ne a ee le ene 

Gaaaae © 

EH | aie - 

sei aees Qe] 

ar iee aac M-l10qS is 2 a ee 

rT Itt 2 6 Dri 1100 mo) 43.48m () 
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Uar\ see U KY Lock {© re) 
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‘GOK 


doves [ddd did 
td ddd] 6 poets 
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@E ¢ 


uk 


OF ADJUST FOR 
3 KHz DEVIATION 
ON METER 


FM RCVR 


ALINEMENT PROCEDURE 


(c) ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


TPS5006 


reso: "P9008 


OFF GEN MID ON 20uV 


OIBTORTION 
INPUT LEVEL 
INPUT 


FUSE 


MM—t0O0E 


AUTO 


EL4GQ126 


EL4GQ125 
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4-25. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


1. Lift R-442/VRC A3000 tray (1). (See test setup diagram (C) ,Lpage 4-141]}) 

2. Connect MM-100E attenuated probe A to TP5008 (2). Connect alligator clip B to 
ground. 

3. Adjust AN/GRM-114A VAR control (deviation control) for 0.20 + 0.01 vac reading on 


MM-100E. 
4. Adjust NEW Squelch Resistor R5217 (3) until R-442/VRC CALL light just comes on. 
4-26. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/VRC top 
cover. (Sed paragraph 2-7) 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/U 
A B 
4 | 25.5V DC 
i i POWER 


MK-1978/VRC 


RCVR 
XMTR 


RG-58/U 


REP 
Priest 
on 
é 
a 


Dev: : 

ow aot 
Dor 

3 

Oe FENCY 


ca i 
MOOD AT ON FRG “a 


EL4GQ115 
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4-26. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


van ‘© 


R-442/VRC POWER ON_-RESET 
BAND 
MC-TUNE-KC 42. 00 
VOLUME Fully clockwise 
SQUELCH OLD ON 
AN/GRM-114A; See test setup diagram 
MM-100E 
MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
(8) FULLY 
COUNTER 
073000 OFF 042000.0 CLOCKWISE 20KHz 8KHz NORM 3 VOLT HI-Z 
ee ‘-———] 
——— ANTENNAL ATF ro ann 
. 32 25 6 : 4 15 Z ) 
cnr” sae Mes e © 
AMS ~tlOogs mone a 9 ‘hoo gan 
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aa [dd 4444) dd ded dl 6 "ch 7 ron = et <A Q imput 
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9 TRANS ~-ACVA 
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my \ phe 
ar 


OFF ADJUST FOR OFF FM RCVR OFF GEN MID ON 20uV AUTO 
8 KHz DEVIATION 
ON METER 


EL4GQ127 
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4-26. 


A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


OO eo Ss 


4-144 


ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


EL4GQ128 


Disconnect rf cable from R-442/VRC ANTENNA port. 

Lift R-442/VRC A3000 tray (1). (See test setup diagram (C) .) 

Connect attenuated probe A to TP5008 (2). Connect alligator clip B to ground. 

Note db reading on MM-100E red db scale. 

Reconnect rf cable to R-442/VRC ANTENNA port. 

Reset AN/GRM-114A MODULATION FREQ Hz thumbwheels to vary modulation frequency + 100 
Hz while observing MM-100E for voltage peak. Stop at frequency that produces peak voltage 
within the + 100-HZ limits. 


NOTE 


If a voltage peak is not seen, it is possible that the modulating signal strength is too high. 
Try reducing the deviation by adjusting the VAR control, then repeat step 6. If a peak is 
still not clearly observed, leave the MODULATION FREQ Hz set at 07300.0, and go to 
step 7. 


Adjust VAR (deviation) control for an MM-100E reading 4 db less than that noted in step 4. 
Check R-442NRC CALL light. If light is out, go to step 9. If light is on, go to step 10. 

CALL LIGHT OUT. Turn R5216 (3) counterclockwise slowly and stop at point where light just 
comes on. 

CALL LIGHT ON. Turn R5216 (3) clockwise until light goes out, then perform step 9. 
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4-27. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
inciude internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC 
Power Supply PP-1104(*)/G 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) - Remove R-442/VRC top 
cover. (Se@_paragraph 2-7.) 


ATTENUATED PROBE POWER 
ON X-1 SETTING SUPPLY 
PP-1104(*)/U 
Al B 
ca j 25.5V DC 
i i POWER 
MK-1978/VRC 
RCVR 
a Ue. © edhe XMTR 
Sp FM/AM TIO S ook. 
RG-58/U 


EL4GQ115 
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4-27. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT 


CONTROL OR SWITCH POSITION/SETTING 
R-442/VRC POWER ON-RESET 
BAND @) 
MC-TUNE-KC 64. 00 
VOLUME Fully clockwise 
SQUELCH OLD ON 
AN/GRM-114A; See test setup diagram (B) 
MM-100E 
MK-1978/VRC AUX POWER ON 
AUX RCVR NORMAL 
AUDIO MUTED 
SQUELCH ON 
KEY RCVE 
(8) FULLY 
@ COUNTER- 
07300.0 OFF 064 000.0 CLOCKWISE NORM 3 VOLTS Ht-2 


ANTENNA 
250 MAX 


PuT 
ert —— Fane} ————, -—- Functiod — 
cue FM/AM -1100S Rey 1 ee too ey bith AcLoa, el 
Is 5 18 P 26 Si 10 2100 40¢am p soov. #40 Aes 180, 600 mt 
WORM 10% 4 a 
© vox © sic s00v 0-10 re a dp 
RF FREQUENCY pz © OvER BOY ( ABS a; ones 
‘ } a it [ bisronrion 
JOOUL ATION FREQ O it ( ae af a of fq a ) bod sive “ay V sy i 
EE Aaa ol F 1 au VOLUBE  SQuELcH oe eit @ VOU 9°00 input DE MOO 
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Sia ial 
OFF SEE STEP 3 OFF FM RCVR OFF GEN MID ON 204V AUTO 
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4-.27. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


@) ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


EL4GQ128 


Lift R-442/VRC A3000 tray (1). (See test setup diagran{C) .) 

Connect attenuated probe A to TP5008 (2). Connect alligator clip B to ground. 

Adjust AN/GRM-114A VAR (deviation) control to obtain 1.5-vac reading on MM-100E. 

Check R-442 VRC/CALL light, If light is out, go to step 5. If light is on, go to step 6. 

CALL LIGHT OUT. Turn R5216 (3) counterclockwise slowly and stop at point where light just 
comes on. 

CALL LIGHT ON. Turn R5216 (3) clockwise until light goes out, then perform step 5. 


Ot -gae: Dee 
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CHAPTER 5 


DIRECT SUPPORT PERFORMANCE AND TROUBLESHOOTING 
PROCEDURES USING TEST CABLE NO. 1 AND 
DISCRETE TEST EQUIPMENT (TMDE) 


Subject Section Page 
Performance Tests... 2... acccececees oe ee ee | 
Troubleshooting .........- ioe bee ee ee eee ee ok ee ee l 5-34 
Alinement and Adjustment Procedure............ 0.000. eee eee eee III [5-89] 
OVERVIEW 


This chapter contains performance tests, troubleshooting, and alinement procedures at thedirect 
support level using Test Cable No. land discrete test equipment (TMDE). 


The performance tests are diagnostic inpurpose. They should be used toverifythat an R-442/VRCis 
operating properlyorto point out the existence of faults. 


If failure to meet a performance test standard confirms that afaultis present inthe unit undervest, the 
test procedure will refer you to a specific chart in the troubleshooting section. The troubleshooting 
charts are designed to isolate the faults noted in the performance tests. They will guide you to the 
source of defects and/or misalinements. 


Once it has identified the source of a fault, a troubleshooting chart will refer you to the appropriate 
repaidreplacement instructions or alinement procedure. Because each stage of the receiver 
depends upon its other stages for overall operating efficiency, the replacement, repair, or 

real inement of even one component could alter the signals enough to create the need for other 
real inements. Therefore, after making any alterations in the R-442PJRC, do all the performance 
tests, even those you have done already. 


Section | PERFORMANCE TESTS 


Subject Para Page 
Gaiiehalsaesesak Viento cage tas ecatn suaaureh Wn RA OeGNe bCaEb Cutue Mee catusieeas abaesha 
MUU Cov THOSE nn se tains aacc as ote cece Ras snc tne fo cas hn estoapge Ste 
RECEIVER “SSMSIIVIRY: MSDs ccicsces cossescnies denis Samsiue aha etter banca bain Relanioienaacinaanngadandd [5-4] 
NEW COUEMCH Cs! ttc uteadeanhatieutedumturatonet te dhuttehaiaswabeaelenbea ds tiacduadateabemtwu mete [5-4] 
OID SQUEDCH TOS sic ccnnacsnunayin sponurens arisen et aniadewbdawibentrepasangndeos onueseroeons 
Receiver Audio PoWer Test...... 0.0... ccccc sree eect eee e cece eee eeveeeeueeteteeteteeeeeeeeeenenbanaees 
Recor AUG DISOMION TOSliic exrecioocsadiecduasakseracatandiudukbtadlednebindaebeatadubebtacedanstakexaen 
Receiver Audio Response Test (Normal Mode) ......... 00... cc cece cece cece cece n cece essen neces 
Receiver Audio Response Test (X-Mode)....... 2.0.0 cc ccc cece e cece cece eeetetetueueuenenes [5-25] 
FOCeIVel- OolMCtIVIy’ IEG) 2s ana'ticdanreqed iechosats ale tae nphietade ieee gitiicncdabicadhe dtewheeneeecieen 5-10 


5-1. GENERAL. 


This section contains performance test procedures for use with Test Cable No. 1 and discrete test 
equipment (TMDE). They will enable you to determine whether or not an R-442/VRC is operating 
acceptably. Each test procedure checks specific functions of the receiver to help you find and isolate 
faults. 
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5-1. GENERAL. (CONT) 


Each test is complete and maybe performed individually. Therefore, you may choose the appropriate 
test to verify gross equipment failure or performance degradation of specific stages. However, this 
maintenance approach is not recommended. It is best to perform all the tests in sequence. This 
systematic maintenance approach willl ensure that all faults are found and corrected. 


Faults in the R-442/VRC are evidenced by failure of the radio to meet the performance standards found 
within the test procedures in bold type. When an R-442/VRC fails to meet a performance standard, 
discontinue the test and turn to the troubleshooting chart referred to in the procedure. 


5-2. VOLUME CONTROL TEST. 


PURPOSE. This test checks the VOLUME control of the R-442/VRC for proper operation. When a 
1-kHz tone is injected into the R-442/VRC ANTENNA port, the speaker should output a clear tone with 
no scratchy sound or sudden drop in volume. The absence of a tone means that the signal is not 
passing completely through the R-442/VRC circuitry and could even indicate total equipment failure; 
therefore, perform this test before the others in this section. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Frequency Counter ANWSM-207 Loudspeaker LS-454/U 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 
Adapter (T-Connector) UG-274 B/U Test Cable No. 1 


TEST SETUP. Connect equipment as shown in test setup diagram (A) 


SIGNAL 
GENERATOR 


AN/URM-103 
LO RF 


POWER 2 
SUPPLY Pi 
PP.1104(*)/G MATCHING g 
i UNIT = 
CN-901/U 
p=} 
~ 
[+ 0] 
vs 
4 O FREQA 
FREQUENCY 
LOUDSPEAKER 
COUNTER LS-454/U 


AN/USM-207 


INPUT Q 


T CONNECTOR 
UG-274/U 
TEST CABLE NO. 1 


EL4GQ088 
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5-2. VOLUME CONTROL TEST. (CONT) 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, 20-uv rf input level, 1-kKHz modulation, 
and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


TEST PROCEDURE 


POSITION/SETTING 
AN/USM-207 FREQUENCY TUNING-MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10°(black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 
AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
BAND SWITCH 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
FUNCTION 1000 Hz 
DEVIATION Adjust for 8-kKHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 20 uv 
R-442/VRC BAND A 
MC-TUNE-KC 30. 00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 


1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207, 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the dispiay appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 


the LO RF UV control to 20 uv. 


2. Disconnect T-connector from AN/USM-207. 


3. Turn R-442/VRC VOLUME control fully clockwise, then fully counterclockwise. 
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5-2. VOLUME CONTROL TEST. (CONT) 


STANDARD. Tone from speaker should be clear with no scratchiness or sudden changes in volume 
at any point in the rotation of the VOLUME control. 


4. If volume changes suddenly, if tone is scratchy, or if no tone at all is heard, see trouble- 
shooting Lchart_5-1 


5-3. RECEIVER SENSITIVITY TEST. 


PURPOSE. This test checks the ability of the R-442/VRC to detect low-level rf signals by measuring 
its SIN AD at several frequencies. SINAD gives receiver sensitivity in terms of the following ratio: 


Signal + noise + distortion/noise + distortion. 
SIN AD is expressed in decibels. The better a receiver's SINAD, the better signals, even weak ones, 
can be heard over unwanted internal noise. The SINAD for the R-442/VRC should be at least -10 db 


(from a zero-db reference) when the rf level is 0.5 pv. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN.901/U 
Distortion Analyzer TS-723(*)/U Resistor, 600.0ohm + 5%, 2-waitt 
Frequency Counter AN/USM-207 Rf Cables (two) RG-58/U 

Signal Generator AN/URM-103 Test Cable No. 1 


Adapter (T-Connector) UG-274 B/U 


NOTE 


The 600-ohm resistor provides an impedance matching load for the audio transformer. 
The resistor is used in place of Loudspeaker LS-454/J, which would issue a loud, 
distracting tone when the R-442/VRC VOLUME control is adjusted during the test. If no 
600-ohm resistor is available, however, the loudspeaker must be connected. 
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5-3. RECEIVER SENSITIVITY TEST. (CONT) 


TEST SETUP. Connect equipment as shown in test setup diagram A) F 


) 


POWER 


SUPPLY DISTORTION 


ANALYZER 


PP-1104(*)/G 


RESISTER 
600 OHMS 


2 
~~ 
8 
g 
ec 
SIGNAL FREQUENCY 
GENERATOR COUNTER 
AN/URM-103 AN/USM-207 
a INPUT (A 
MATCHING =(= 
UNIT RG-58/U T CONNECTOR 
CN-901/U UG-274/U 


TEST CABLE NO. 1 


EL4GQ130 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30 MHz, 0.5-uv rf input level, 1-kKHz modulation, 
and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


POSITION/SETTING 


EQUIPMENT CONTROL OR SWITCH 


FREQUENCY TUNING-MC 
POWER 


100 
TRACK 


AN/USM-207 


DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10°(black knob) 

SENSITIVITY PLUG IN 

FUNCTION FREQ 

DIRECT/HETERODYNE DIRECT 
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5-3. RECEIVER SENSITIVITY TEST. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH 


AN/URM-103 OPERATE/OFF/STAND BY 
BAND SWITCH 
RF TUNING 
DEVIATION RANGE KHZ 
FUNCTION 
DEVIATION 
RF SET TO LINE 
RF OUTPUT 
LO RF UV 


TS-723(*)/U RANGE 
AF INPUT 
AF-RF 
FREQUENCY 
FUNCTION 
R.M.S. VOLTS/DB 


R-442/VRC BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


TEST PROCEDURE 


Sensitivity Test at 30.00 MHz 


1. Connect TS-723(*)AJ METER Jead C to Test Cable No. 1 terminal F; connect lead D to terminal 


A. (See test setup diagram @) ,lpage 5-5]) 


POSITION/SETTING 


OPRATE 


1000 Hz 

Adjust for 8-kKHz meter indication 
To red line 

LO, 0-10 KUV 

0.5 uv 


OLD OFF 

ON 

Fully counterclockwise 
ON 


2. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


NOTE 


To produce a display on the AN/USM.207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 


AN/URM-103 RF TUNING control until the AN/USM-207 Indicates 30.00 MHz, and reset 


the LO RF UV control to 0.5 wv. 


3. Disconnect T-connector from AN/USM-207. 


- 


Adjust R-442/VRC VOLUME control for 17-volt indication on TS-723(*)/U meter. 


5. If 17-volt indication cannot be obtained on TS-723(*)/U meter, see troubleshooting 


chart 5-10 


6. Disconnect TS-723(*)/U METER leads from Test Cable No. 1 terminals. 
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5-3. RECEIVER SENSITIVITY TEST. (CONT) 


7. Connect TS-723(*)/U AF INPUT lead B-Uto Test Cable No. 1 terminal F; connect lead A to 
terminal A. (See test setup diagram GS ) 

8. Turn TS-723(*)/U FUNCTION switch to SET LEVEL. 

9. Adjust TS-723(*)/U AF INPUT control for zero-db indication on meter. 

10. Change TS-723(*)/U FUNCTION switch to DISTORTION. 

11. Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter indication. 


STANDARD. The new TS-723(*)/U meter indication (step 11) should be at least -10 db from the 
previous indication (zero db) (step 8). 


12. If TS-723(*)/U meter indication is not at least -10 db from previous indication, see trouble- 
shooting |chart_5-2 


Sensitivity Test at 53.00 MHz 


13. Change R-442/VRC MC-TUNE-KC switch to 53.00 MHz and BAND wo(B) 
and RF TUNING control for 53:00-MHz meter 


14. Turn AN/URM-103 BAND SWITCH to 
indication. 


15. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 
16. Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce 


display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz. 


17. Repeat steps 3 through 12. 


Sensitivity Test at 41.00 MHz 


18. Change R-442/VRC MC-TUNE-KC oC) 41.00 MHz and BAND to 


19. Turn AN/URM-103 BAND SWITCH to and RF TUNING control fot 44.00-MHz meter 
indication. 


20. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 
21. Adjust AN/URM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 


display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
41.00 MHz. 


22. Repeat steps 3 through 12, 


Sensitivity Test at 64.00 MHz 


23. Change R-442/VRC MC-TUNE-KC — MHz and BAND to 


24. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 64.00-MHz meter 
indication. 


25. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 
26. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. To produce 


display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates 
64.00 MHz. 


27. Repeat steps 3 through 12. 
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5-3. RECEIVER SENSITIVITY TEST. (CONT) 


Sensitivity Test at 52.00 MHz 


29. Turn AN/URM-103 BAND SWITCH to and RF TUNING control fo 
indication. 

30. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 

31. Adjust AN/URM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce 
display, see note under step 2, and readjust RF TUNING control until AN/USM-207 indicates 
52.00 MHz. 

32. Repeat steps 3 through 12. 


28. Change R-442/VRC MC-TUNE-KC switch_to 52.00 MHz and BAND to @) 
r 52,00-MHz meter 


Sensitivity Test at 75.00 MHz 


33. Change R-442/VRC MC-TUNE-KC switchto 75.00 MHz and BAND to 

34. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 75.00-MHz meter 
indication. 

35. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D 
to terminal A. 

36. Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 
display, see note under step 2, and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz, 

37. Repeat steps 3 through 12. 


5-4. NEW SQUELCH TEST. 


PURPOSE. This test checks the sensitivity of R-442/VRC squelch modules (A5200, A5300) to the 
NEW SQUELCH signal (150 Hz) at several carrier frequencies. The 150-Hz signal is injected into the 
R-442/VRC ANTENNA port, energizing Squelch Module Relay K5002, which unsquelches the receiv- 


er. Proper operation of the squelch modules is verified by CALL lamp response to carrier signal 
strength at or below a 0.5-wv rf level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Frequency Counter AN/USM-207 Loudspeaker LS-454/U 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 
Adapter (T-Connector) UG-274 B/U Test Cable No. 1 
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5-4. NEW SQUELCH TEST (CONT) 


TEST SETUP. Connect equipment as shown in test setup diagram ®) 


SIGNAL 
GENERATOR 


AN/URM-103 
LO RF 


POWER > 
SUPPLY 3 
PP-1104(*)/G MATOUING “ 
UNIT = 
CN-901/U 
3 
oOo 
2 O FREQA 
FREQ 
UENCY LOUDSPEAKER 
COUNTER 16 464/0 
AN/USM-207 
INPUT Q 
T CONNECTOR 
TEST CABLE NO. 1 UG274/ 
EL4GQ088 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, minimum rf input level, 150-Hz tone 


rate, and 3-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/USM-207 FREQUENCY TUNINGMC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
te 0.3 V MAX (both switches to left) 
10° (black k 
SENSITIVITY SGN a 
FUNCTION FREQ 
DIRECT/H ETERODYNE DIRECT 
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5-4. NEW SQUELCH TEST. (CONT) 


CONTROL,AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROLORSWITCH POSITION/SETTING 
R-442/VRC BAND @) 
MC-TUNE-KC 30. 00 
SQUELCH NEW ON 
VOLUME Fully counterclockwise 
POWER ON 
LIGHT ON 
AN/URM-103 OPERATE/OFF/STANDBY OPRATE 
BAND SWITCH B 
RFTUNING 30.00 
OEVIATIONRANGEKHZ 10 
FUNCTION 150 Hz 
DEVIATION Adjust for 3-kHz meter reading 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 


LO RF UV 


Minimum setting 


TEST PROCEDURE 
NEW SQUELCH Test at 30.00 MHz 
1. Adjust ANWRM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 
NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
ANAIRM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 
the LO RF UV control to minimum setting. 


2. Disconnect T-connector from AN/USM-207. 
3. If necessary, readjust AN/URM-103 DEVIATION control for 3-kKHz meter indication. 
4. Turn AN/URM-103 LO RF UV control slowly clockwise until R-442/VRC CALL lamp lights. 


STANDARD. R-442/VRC CALL lamp should light while LO RF UV control setting is at or below 0.5 uv. 


5. If LO RF UV control setting is more than 0.5 uv, when R-442/VRC CALL lamp lights or if CALL 
lamp will not light, see troubleshooting|_chart_5-3 
6. Remove cable from R-442/VRC ANTENNA port. 


STANDARD. R-442/VRC CALL lamp should go out. Remember, without the 150-Hz tone, Relay 


K5002 will not be energized to supply the 16 volts necessary to turn on the audio amplifiers; tnerefore, 
the receiver is squelched. 


7. If CALL lamp does not go out, see troubleshooting_chart_ 5-3 
8. Reconnect cable to R-442/VRC ANTENNA port. 
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5-4. NEW SQUELCH TEST .(CONT) 


STANDARD. R-442/VRC CALL lamp should light. 


9. If CALL lamp does not light, see troubleshooting|_chart_5-3 
NEW SQUELCH Test at 41.00 MHz 


10. Change R-442/VRC MC-TUNE-KC switchto 41.00 MHz and BAND to (A) . 

11. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 41.00-MHz meter 
indication. 

12. Adjust AN/URM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
41.00 MHz. 


13. Repeat steps 2 through 9. 
NEW SQUELCH Test at 52.00 MHz 


14. Change R-442/VRC MC-TUNE-KC switch to 52.00 MHz. 
15. Turn AN/URM-103 RF TUNING control for 52.00-MHz meter indication. 
16. Adjust AN/URM-103 RF TUNING control for 52.00. MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
52.00 MHz. 


17. Repeat steps 2 through 9. 
NEW SQUELCH Test at 53.00 MHz 


18. Change R-442/VRC MC-TUNE-KC switch to 53.00 MHz and BAND to B) . 
19. Turn AN/URM-103 RF TUNING control for 53.00-MHz meter indication. 
20. Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz. 


21. Repeat steps 2 through 9. 
NEW SQUELCH Test at 65.00 MHz 


22. Change R-442/VRC MC-TUNE-KC switcaete 65,00 MHz. 

23. Turn AN/URM-103 BAND SWITCH Wore RF TUNING control for 65.00-MHz meter 
indication. 

24. Adjust AN/URM-103 RF TUNING control for 65.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
65.00 MHz. 


25. Repeat steps 2 through 9. 
NEW SQUELCH Test at 75.00 MHz 


26. Change R-442NRC MC-TUNE-KC switch to 75.00 MHz. 
27. Turn AN/URM-103 RF TUNING control for 75.00-MHz meter indication. 
28. Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz. 


29. Repeat steps 2 through 9. 
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5-5. OLD SQUELCH TEST. 


PURPOSE. This test checks the sensitivity of the R-442/VRC squelch modules (A5200, A5300) to 
OLD SQUELCH noise components (7300 Hz) at several carrier frequencies. Proper operation of the 


squelch modules is verified by CALL lamp response to signal strength at or below a 0.7-uv rf carrier 
level. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Frequency Counter AN/USM-207 Loudspeaker LS-454/U 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 
Adapter (T-Connector) UG-274 B/U Test Cable No. 1 


TEST SETUP. Connect equipment as shown in test setup diagram (A) : 


(A) O ANT 
SIGNAL 
GENERATOR 
AN/URM-103 
LO RF nat 
POWER 2 perl 20) 
SUPPLY 8 an 
PP.1104(*)/G MATCHING = AUDIO 
i UNIT O oO 
CN-901/U 
= 
2] 
ry 
Oo 
< O FREQA 
FREQUENCY EAKER 
COUNTER Ors 454) 
AN/USM-207 
INPUT Q 
T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GQ088 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
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5-5. OLD SQUELCH TEST. (CONT) 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 30.00 MHz, minimum rf input level, 1-kHz 
modulation, and 8-kHz frequency deviation. 


AN/USM-207 


AN/URM-103 


EQUIPMENT 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 

SENSITIVITY 

FUNCTION 
DIRECT/HETERODYNE 


OPERATE/OFF/STAND BY 
BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

DEVIATION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


R-442/VRC BAND 


MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


TEST PROCEDURE 


OLD SQUELCH Test at 30.00 MHz 


1. 


2. 
3. 


POSITION/SETTING 


100 

TRACK 

MIN (fully counterclockwise) 
0.3 V MAX (both switches to left) 
10°( black knob) 

PLUG IN 

FREQ 

DIRECT 


OPERATE 


1000 Hz 

Adjust for 8-kKHz meter indication 
To red line 

LO, 0-10 KUV 

Minimum setting 


Fully counterclockwise 
ON 


Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


To produce a display on the ANWSM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 


the LO RF UV control to minimum setting. 


Disconnect T-connector from AN/USM-207. 


Turn AN/URM-103 LO RF UV control clockwise until R-442/VRC CALL lamp lights. 
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5-5. OLD SQUELCH TEST. (CONT) 
STANDARD. R-442/VRC CALL lamp should light while LO RF UV control setting is at or below 0.7uv. 


4. If LO RF UV control setting is more than 0.7 uv, see troubleshooting Lchart 5-3 
5. Remove cable from R-442/VRC ANTENNA port. 


STANDARD. R-442/VRC CALL lamp should go out. 


6. If CALL lamp stays lit, see troubleshooting| chart 5-3 
7. Reconnect cable to R-442/VRC ANTENNA port. 


STANDARD. R-442/VRC CALL lamp should light. 


8. If CALL lamp does not light, see troubleshooting|_chart_5-3 


OLD SQUELCH Test at 41.00 MHz 


9. Change R-442/VRC MC-TUNE-KC OF 41.00 MHz and BAND to A) . 


10. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 44.00-MHz meter 
indication. 


11. Adjust AN/URM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
41.00 MHz. 


12. Repeat steps 2 through 8. 
OLD SQUELCH Test at 52.00 MHz 


13. Change R-442/VRC MC-TUNE-KC switch to 52.00 MHz. 
14. Turn AN/URM-103 RF TUNING control for 52.00-MHz meter indication. 
15. Adjust AN/URM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until ANLUSM-207 indicates 
52.00 MHz. 


16. Repeat steps 2 through 8. 
OLD SQUELCH Test at 53.00 MHz 


17. Change R-442/VRC MC-TUNE-KC switch to 53.00 MHz and BAND to P 
18. Turn AN/URM-103 RF TUNING control for 538.00-MHz meter indication. 
19. Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
53.00 MHz. 


20. Repeat steps 2 through 8. 
OLD SQUELCH Test at 65.00 MHz 


21. Change R-442/VRC MC-TUNE-KC switch to 65.00 MHz. 

22. Turn AN/URM-103 BAND SWITCH wore RF TUNING control for 65.00-MHz meter 
indication. 

23. Adjust AN/URM-103 RF TUNING control for 65.00-MHz display on AN/USM-207. To produce 


display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
65.00 MHz. 


24. Repeat steps 2 through 8. 
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5-5. OLD SQUELCH TEST .(CONT) 
OLD SQUELCH Test at 75.00 MHz 


25. Change R-442/VRC MC-TUNE-KC switch to 75.00 MHz. 

26. Turn AN/URM-103 RF TUNING control for 75.00-MHz meter indication. 

27. Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce 
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates 
75.00 MHz. 

28. Repeat steps 2 through 8. 


5-6. RECEIVER AUDIO POWER TEST. 

PURPOSE. This test checks the ability of the R.442/VRC to drive its three audio outputs, namely: 
1. The MUTED audio output, which supplies power to the speaker. 
2. The UNMUTED audio output, which supplies power to the headphones. 
3. The FIXED LEVEL audio output, which supplies power to the interphone system. 


An rf level strong enough to drive the A4200 module into limiting (20 pv) is injected into the R-442/VRC 
ANTENNA port. Audio output voltages are then measured at Test Cable No. 1 terminals F, S, and K to 
make sure minimum standards are met. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Matching Unit CN-901/U 
Ac Voltmeter ME-30(*)/U Resistor, 600-ohm + 5%, 2-watt 
Frequency Counter AN/USM-207 Resistor, 150-ohm + 5%, 2-watt 
Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 
Adapter (T-Connector) UG-274 B/U Test Cable No, 1 

NOTE 


The 600- and 150-ohm resistors provide impedance matching loads for the audio 
transformer. The 600-ohm resistor is used in place of Loudspeaker LS-454/U, which 
would issue a loud, distracting tone when the R-442/VRC VOLUME control is adjusted 
during the test. If no 600-ohm resistor is available, however, the loudspeaker must be 


connected. 
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5-6. RECEIVER AUDIO POWER TEST. (CONT) 


TEST SETUP. Connect test equipment as shown intest setup diagram (A) 


VOLTMETER 
ME-30/U 


FREQUENCY 
ails COUNTER 
AN/USM-207 
PP.1104(*)/G HS 


INPUT 9 


T CONNECTOR 
UG-274/U 
os P201 
a SIGNAL 
| GENERATOR 
AN/URM-103 5 
\ 
1 
RESISTOR | MATCHING 
600 OHMS fF UNIT 
NY CN-901/U 
i) TEST CABLE NO. 1 
RESISTOR as 
150 OHMS 


EL4GQ131 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
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5-6. 


RECEIVER AUDIO POWER TEST. (CONT) 


TM 11-5820-401-34-3/0967-LP-432-3060 


INITIAL EQUiPMent CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 60.00 MHz, 20-uv rf input level, 1-kKHz modulation, 


and 8-kHz frequency deviation. 


EQUIPMENT 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POSITION/SETTING 


AN/USM-207  REQUENCY TUNINGMc = JP 


AN/URM-103 


POWER 

DISPLAY 

INPUT 

GATE TIME 
SENSITIVITY 
FUNCTION 
DIRECT/HETERODYNE 


OPERATE/OFF/STAND BY 


BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

DEVIATION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


R-442/VRC BAND 


ME-30(*)/u 


MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


RANGE selector switch 


100 

TRACK 

MIN (fully counterclockwise) 
0.3 V MAX (both switches to left) 
10°(black knob) 

PLUG IN 

FREQ 

DIRECT 


OPRATE 


60.00 

10 

1000 Hz 

Adjust for 8-kKHz meter indication 
To red line 

LO, 0-10 KUV 

20 uv 


Fully counterclockwise 
ON 


30 v 


TEST PROCEDURE 


Muted Audio Power Test 


i 


2 


Connect free lead of 600-ohm resistor to Test Cable No. 1 terminal F. (See test 


setup diagram ,Lpage 5-16). 
Connect ME-30(*)70 
terminal A. 


INPUT lead A to Test Cable No. 1 terminal F; connect lead B to 


Adjust AN/URM-103 RF TUNING control for 60.00-MHZ display on AN/USM.207 
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5-6. RECEIVER AUDIO POWER TEST. (CONT) 
NOTE 
To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 60.00 MHz, and reset 
the LO RF UV control to 20 uv. 


4, Disconnect T-connector from AN/USM-207. 
5. Turn R-442/VRC VOLUME control fully clockwise. 


STANDARD. ME-30(*)U meter should indicate at least 17 volts. 
6. If ME-30(*)/U meter indicates less than 17volts, see troubleshooting| chart 5-10 
Unmuted Audio Power Test 
7. Disconnect 600-ohm resistor lead from Test Cable No. 1 terminal F and connect it to terminal 5. 
(See test setup diagram F 
8. Connect ME-30(*)/U INPUT lead A to Test Cable No. 1 terminal 5; connect lead B to terminal 
A. (See test setup diagram (A) .) 
9, Set ME-30(*)/U RANGE selector swifelt t6 lower settings until reaching most exact on-scale 
reading. 
STANDARD. ME-30(*)/U meter should indicate at least 7.75 volts. 
10. If ME-30(*)LJ meter indicates less than 7.75 volts, see troubleshooting| chart 5-10 


Fixed Audio Power Test 


11. Connect ME-30(*)W INPUT lead A to Test Cable No. 1 terminal K; connect lead B to terminal 


A. (See test setup diagram .) 
12. Set ME-30(*)/U RANGE selector switch to lower settings until reaching most exact on-scale 
reading. 


STANDARD. ME-30(*)/U meter should indicate at least 0.16 volt. 


13. If ME-30(*)/U meter indicates less than 0.16 volt, see troubleshootingL_chart 5-10 


5.7. RECEIVER AUDIO DISTORTION TEST. 


PURPOSE. This test checks the ability of the R-442/VRC to minimize distortion. It is similar to the 
Receiver Sensitivity Test [(paragraph 5-3)| except that now a strong (20-uv) rf level is used instead of 
a weak (0.5-uv) one. The 20-uv level is injected into the R-442/VRC ANTENNA port. The audio 
distortion, measured at the MUTED AUDIO output terminal (pin F) of Test Cable No. 1, should be less 
than 8 percent. 
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5-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 


TEST EQUIPMENT AND MATERIALS 


Matching Unit CN-901/U 
Resistor, 600-ohm + 5%, 2-waitt 
Rf Cables (two) RG.58/U 

Test Cable No. 1 


Power Supply PP-1104(*)/G 
Distortion Analyzer 1TS’723(*)/U 
Frequency Counter AN/USM-207 
Signal Generator AN/URM-103 
Adapter (T-Connector) UG-274 B/U 


NOTE 


The 600-ohm resistor provides an impedance matching load for the audio transformer. 
The resistor is used in place of Loudspeaker LS-454/U, which would issue a loud, 
distracting tone when the R-442/VRC VOLUME control is adjusted during the test. If no 
600-ohm resistor is available, however, the loudspeaker must be connected. 


TEST SETUP. Connect test equipment as shown in test setup diagram (A) : 


() 


POWER 
SUPPLY 


DISTORTION 
ANALYZER 


PP-1104(*)/G 


RESISTER 
600 OHMS 


> 
8 
id] 
« 
SIGNAL FREQUENCY 
GENERATOR COUNTER 
AN/URM-103 AN/USM-207 
INPUT f} 
MATCHING TTT aa z= 
UNIT T CONNECTOR 
CN-901/U UG-274/U 


TEST CABLE NO. 1 


EL4GQ130 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


TM 11-5820-401-34-3/0967-LP-432-3060 


5-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate test equipment, adjust for 64.00 MHz, 20-uv rf input level, 1-kHz modulation, 
and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


TEST PROCEDURE 


POSITION/SETTING 


AN/USM-207 FREQUENCY TUNING-MC 100 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
INPUT 0.3 V MAX (both switches to left) 
GATE TIME 10°(black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 
AN/URM-103 OPERATE/OFF/STAND BY OPRATE 
BAND SWITCH a) 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
FUNCTION 1000 Hz 
DEVIATION Adjust for 8-kHz meter indication 
RF SET TO LINE To red line 
RF OUTPUT LO, 0-10 KUV 
LO RF UV 20 uv 
R-442/VRC BAND ; 
MC-TUNE-KC 64.00 
SQUELCH OLD OFF 
LIGHT ON 
VOLUME Fully counterclockwise 
POWER ON 
TS-723(*)/U RANGE x10 
AF INPUT MIN 
AF-HF AF 
FREQUENCY 100 
FUNCTION METER 
R.M.S. VOLTS/DB 30 v 


1. Connect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; connect lead D to terminal 


A. (See test setup diagram\A) ,| page 5-19]) 


2. Adjust ANLIRM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 


5-20 


TM 11-5820-401-34-3/0967-LP-.432-3060 


5-7. RECEIVER AUDIO DISTORTION TEST. (CONT) 


NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 64.00 MHz, and reset 
the LO RF UV control to 20uv. 


3. Disconnect T-connector from AN/USM-207. 

4. Adjust R-442/VRC VOLUME control for 17-volt indication on TS-723(*)/U meter. 

5. Disconnect TS-723(*)/U METER leads from Test Cable No. 1 terminals. 

6. Connect TS-723(*)/U AF INPUT lead B tg Test Cable No. 1 terminal F; connect lead A to 
terminal A. (See test setup diagram (A) .) 

7. Turn TS-723(’)KI FUNCTION switch to SET LEVEL. 

8. Set TS-723(*)/U METER RANGE to 100 percent. 

9. Adjust TS-723(*)/U signal INPUT control for full scale meter deflection. 

10. Turn TS-723(*)/U FUNCTION switch to DISTORTION. 

11. Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter indication, 


STANDARD. TS-723(*)/U meter should indicate less than 8 percent. 
12. If TS-723(*)/U meter indicates 8 percent or greater, see troubleshooting] chart 5-4 
5-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE) 


PURPOSE. This test checks the R-442/VRC A5000 tray circuits for a flat response to modulating 
frequencies at and below 3 kHz. Receiver circuits are said to have a flat response if their gain remains 
nearly constant over a specified bandwidth. Frequencies not falling within this limited range receive 
little or no gain. The ability of the R-442/VRC to detect and respond flatly to the desired voice 
frequencies is verified by injecting 1 kHz, 500 Hz, and 3 kHz into its ANTENNA port and ensuring that 
the power measured at the MUTED audio output (pin F) of Test Cable No. 1 falls within the required 
range. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Adapters (two) UG-274 B/U 
Frequency Counter AN/USM-207 (T-Connector) and UG-514 
Signal Generator AN/URM-127 Matching Unit CN-901/U 

Signal Generator AN/URM-103 Rf Cables (two) RG-58/U 

Ac Voltmeter ME-30(*)/U Resistor, 600-ohm + 5%, 2-watt 


Test Cable No. 1 
NOTE 


The 600-ohm resistor provides an impedance matching load for the audio transformer. 
The resistor is used in place of Loudspeaker LS-454/U, which would issue a loud, 
distracting tone when the R-442/VRC VOLUME control is adjusted during the test. If no 
600-ohm resistor_is available, however, the loudspeaker must be connected. (See test 
setup diagram (A) [page 5-22)) 
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5-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 


TEST SETUP. Connect test equipment as shown in test setup wlagiam 2 : 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER 


VOLTMETER SUPPLY 


PP-1104(*)/G EXT MOD LO RF 


2 
t) i 8 
RG-58/U eee 9 
ADAPTER CN-901/U 
UG-514 
(OBSERVE 
POLARITY) 


SIGNAL 
GENERATOR 
AN/URM- 127 


FREQUENCY 


COUNTER 
AN/USM-207 


eo eee oad 


OUTPUT aa 


[i er | RG-58/U 


TEST CABLE NO. 1 UG-274/U 


CONNECTOR 


NOTE: 


AN/URM-127 CONNECTED TO AN/URM- 
103 AT START OF TEST. DOTTED LINE 
RESISTOR SHOWS CONNECTION TO AN/USM-207 
600 OHMS FOR FREQUENCY VERIFICATION DURING 
PROCEDURE. EL4GQ132 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
tabie. If using alternate test equipment, adjust for 64.00 MHz, 20-uv rf input level, 1-kKHz modulation, 
and 8-kHz frequency deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/USM-207 FREQUENCY TUNING-MC 100 
POWER TRACK 
DISPLAY MIN (fuliy counterclockwise) 
INPUT 0.3 V MAX (both switches to ieft) 
GATE TIME 10°(black knob) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
DIRECT/HETERODYNE DIRECT 
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5-8. RECEIVER AUDIO RESPONSE TEST(NORMAL MODE). (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH 


ME-30(*)/U RANGE selector switch 


AN/URM-103 
BAND SWITCH 
RF TUNING 
DEVIATION RANGE KHZ 
FUNCTION 
DEVIATION 
RF SET TO LINE 
RF OUTPUT 
LO RF UV 


R-442/VRC BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


AN/URM-127 
FREQ RANGE DIAL 
ATTENUATOR 
OUTPUT CONTROL 


TEST PROCEDURE 


OPERATE/OFF/STAND BY 


FREQ RANGE MULTIPLIER 


POSITION/SETTING 


30 v 


OPERATE 
D 
64.00 
10 
EXT MOD 
Adjust for 8-kKHz meter indication 
To red line 
LO, 0-10 KUV 
20 uv 


ON 


Fully clockwise (maximum) 


1. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 64.00 MHz, and reset 


the LO RF UV control to 20 uv. 


2. Disconnect T-connectors from AN/USM-207, 
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5-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT) 


Audio Response Test (Normal Mode) at 1 kHz 


3. Set AN/USM-207 controls to the following positions: 


CONTROL/SWITCH l POSITION/SETTING 

POWER TRACK 

DISPLAY MIN (fully counterclockwise) 
SENSITIVITY 0.1 v 

GATE TIME 1 (black knob) 

FUNCTION FREQ 


. Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) [page 5-22) 
. Connect rf cable to AN/USM-207 FREQ A connector (3). 


. Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

. Disconnect rf cable from AN/USM-207 FREQ A connector. 

. Reconnect rf cable to Adapter UG-514. 

. Connect ME-30(”)/U INPUT lead A to Test Cable No. 1 terminal F; connect lead B to 
terminal A. 

10. Adjust R-442/VRC VOLUME control for 17-volt indication on ME-30(*)/U. Do not change 

VOLUME control position during rest of test. 


OONDO 


STANDARD. A 1-kHz modulating tone injected into the R-442/VRC should produce 17 volts at the 
output. 


11. If R-442/VRC VOLUME control adjustment cannot produce 17-volt indication on ME-30(*)/U, 
see troubleshooting [chart_5-T0] 


Audio Response Test (Normal Mode) at 500 Hz 


12. Turn AN/URM-127 FREQ RANGE DIAL to 50. 

13. Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) ) 
14. Connect rf cable to AN/USM-207 FREQ A connector. 

15. Adjust AN/URM-127 FREQ RANGE DIAL for 500-Hz display on AN/USM-207. 
16. Disconnect rf cable from AN/USM-207 from FREQ A connector. 

17. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U should Indicate between 14 and 22 volts, 


18. If ME-30(*)/U indicates below 14 volts or above 22 volts, see troubleshooting|chart_ 5-5] 
Audio Response Test (Normal Mode) at 3kHz 


19. Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

20. Turn FREQ RANGE DIAL to 30. 

21. Disconnect rf cable from Adapter UG-514. (See test setup diagram (A) z) 
22. Connect rf cable to AN/USM-207 FREQ A connector. 

23. Adjust AN/URM-127 FREQ RANGE DIAL for 3-kHz display on AN/USM-207. 
24. Disconnect rf cable from AN/USM-207 FREQ A connector. 

25. Reconnect rf cable to Adapter UG-514. 
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5-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE. (CONT) 
STANDARD. ME-30(*)/U should indicate between 14 and 22 volts. 

26. If ME-30(*)/U indicates below 14 volts or above 22 volts, see troubleshooting] chart 5-5] 
5-9. RECEIVER AUDIO RESPONSE TEST (X.-MODE). 


PURPOSE. This test is similar to the R-442/VRC Receiver Audio Response Test (Normal Mode). 
When set up for X-mode, however, the receiver responds to a wider band of frequencies because the 
A5000 tray is not used. The ability of the R-442/VRC to detect and respond flatly to the desired 
intelligence is verified by: 


1. Injecting 1-kKHz modulation into the R-442/VRC ANTENNA port, while measuring the voltage at 
pin L (X-MODE IN) of Test Cable No. 1. 

2. Changing the modulation rate to 500 Hz, 3 kHz, 5 kHz, and 10 kHz, while taking db readings 
at pin L (X-MODE IN) of Test Cable No. 1. 

3. Comparing the db readings taken in step 2 to the reference voltage taken in step 1 to see 
if the standard is met. 


R-442/VRC X-MODE SETUP PROCEDURE 


REMOVE FL4002 


REPLACE 


EL4GQ134 


Remove bottom cover from R-442/VRC. (Sed_paragraph 2-7.] 

Raise A4000 tray and secure brace. 

Remove Filter FL4002. (See X-MODE setup diagram (A) .) 

Rotate Filter FL4002 180 degrees. 

Put Filter FL4002 back into tray. 

Set X-MODE — NORMAL Switch $4001, located underneath A4000 tray, to X-MODE position 
Release brace and lower tray. 

Replace R-442/VRC bottom cover. 


ONO wD a 
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5-9. RECEIVER AUDIO RESPONSE TEST (X- MODE). (CONT) 


TEST EQUIPMENT AND MATERIALS 


Adapters (two) UG-274B/U 


Power Supply PP-1104(*)/G 
(T-Connector) and UG-514 


Frequency Counter AN/USM-207 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Signal Generator AN/URM-127 Rf Cables (three) RG-58/U 
Ac Voltmeter ME-30(*)/U Test Cable No. 1 


Resistor, 600-ohm + 5%, 2-watt 

NOTE 
The 600-ohm resistor provides an impedance matching load for the audio transformer. 
The resistor is used in place of Loudspeaker LS-454/U, which would issue a loud, 


distracting tone when the R-442/VRC VOLUME control is adjusted during the test. If no 
600-ohm resistor is available, however, the loudspeaker must be connected. 


TEST SETUP. Connect test equipment as shown in test setup dtigran®) 


SIGNAL 
Swen GENERATOR 
iy AN/URM-103 
VOLTMETER SUPPL 
PP-1104(*)/G EXT MOD LO RF 
C) C) 
le 
a MATCHING 
UNIT 
ADAPTER | RG-58/U N-901/U = 
UG-514 . B 
(OBSERVE oO 
POLARITY) * 


—OFREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


SIGNAL 
GENERATOR 


AN/URM-127 


INPUT” 


RG-58/U l 
T CONNECTOR 
TEST CABLE NO. 1 UG-274/U 
NOTE: 
RESISTOR AN/URM-127 CONNECTED TO AN/URM-103 AT START OF 


TEST. DOTTED LINE SHOWS CONNECTION TO AN/USM-207 


600 OHMS 
FOR FREQUENCY VERIFICATION DURING PROCEDURE. 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as ;ndicated in the following 


EL4GQ133 


table. If using alternate test equipment, adjust for 64.00 MHz, 20-uv rf input level, 1-kKHz modulation, 


and 8-kHz frequency deviation. 
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5-9. RECEIVER AUDIO RESPONSE TEST (X- MODE). (CONT) 


EQUIPMENT CONTROL OR SWITCH 


AN/USM-207 


AN/URM-103 


AN/URM-127 


ME-30(*)/u 


R-442/VRC 


TEST PROCEDURE 


CONTROL AND SWITCH SETTINGS 


FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 

SENSITIVITY 

FUNCTION 
DIRECT/HETERODYNE 


OPERATE/OFF/STAND BY 
BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

DEVIATION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 

OUTPUT CONTROL 


RANGE selector switch 


BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


POSITION/SETTING 


100 

TRACK 

MIN (fully counterclockwise) 
0.3 V MAX (both switches to left) 
10°(black knob) 

PLUG IN 

FREQ 

DIRECT 


OPERATE 
D 
64.00 
10 
EXT MOD 
Adjust for 8-kHz meter reading 
To red line 
LO, 0-10 KUV 
20 uv 


Fully clockwise (maximum) 


3V 


64.00 

OLD OFF 

ON 

Fully counterclockwise 
ON 


1. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. 


NOTE 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 64.00 MHz, and 
reset the LO RF UV control to 20 uv. 
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5-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 
2. Disconnect T-connector from AN/USM-207. 
Audio Response Test (X-Mode) at 1 kHz 


3. Set AN/USM-207 controls to the following positions: 


CONTROL/SWITCH l POSITION/SETTING 
POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY 0.1v 
GATE TIME 1 (black knob) 
FUNCTION FREQ 


. Disconnect rf cable from Adapter UG-514. (See test setup diagram (B) [page 5-26) 

. Connect rf cable to AN/USM-207 FREQ A connector. 

. Adjust AN/URM-127 FREQ RANGE DIAL for 1-kHz display on AN/USM-207. 

. Disconnect rf cable from AN/USM-207 FREQ A connector. 

. Reconnect rf cable to Adapter UG-514. 

. Connect ME-30(*)/U INPUT lead A to Test Cable No. 1 terminal 2; connect lead B to 
terminal A. Note meter indication. 


OmONDO Fs 


STANDARD. ME-30(*)/U meter should indicate at least 0.78 volt. 
10. If ME-30(*)/U meter does not indicate at least 0.78 volt, see troubleshooting| chart 5-9: 
Audio Response Test (X-Mode) at 500 Hz 


11. Turn AN/URM-127 FREQ RANGE DIAL to 50. 

12. Disconnect rf cable from Adapter UG-514. (See test setup diagram (B) :) 
13. Connect rf cable to AN/USM-207 FREQ A connector. 

14. Adjust AN/URM-127 FREQ RANGE DIAL for 500-Hz display on ANWSM-207. 
15. Disconnect rf cable from AN/USM-207 FREQ A connector. 

16. Reconnect rf cable to Adapter UG-514. Note ME-30(*)/U meter indication. 


STANDARD. ME-30(*)/U meter should indicate between + 2db and -3 db of reading noted in 
step 9. 


17. If ME-30(*)/U meter does not indicate between + 2db and -3 db of reading taken in step 9, see 
troubleshooting [chart 5-9 


Audio Response Test (X-Mode) at 3 kHz 


18. Turn AN/URM-127 FREQ RANGE MULTIPLIER to x100. 

19. Turn FREQ RANGE DIAL to 30. 

20. Disconnect rf cable from Adapter UG-514. (See test setup diagram ) 
21. Connect rf cable to AN/USM-207 FREQ A connector. 

22. Adjust AN/URM-127 FREQ RANGE DIAL for 3-kHz display on AN/USM-207. 
23. Disconnect rf cable from AN/USM-207 FREQ A connector. 

24. Reconnect rf cable to Adapter UG-514. 
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5-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT) 


STANDARD. ME-30(’'WJ meter should indicate between + 2 db and -3 db of reading noted in 
step 9. 


25. If ME-30(*)/U meter does not indicate between + 2 db and -3 db of reading noted in 
step 9, see troubleshootingl_chart_ 5-9] 


Audio Response Test (X-Mode) at 5 kHz 


26. Turn AN/URM-127 FREQ RANGE DIAL to 50. 

27. Disconnect rf cable from Adapter UG-514. (See test setup diagram 8) .) 
28. Connect rf cable to AN/USM-207 FREQ A connector. 

29. Adjust AN/URM-127 FREQ RANGE DIAL for 5-kHz display on AN/USM-207. 
30. Disconnect rf cable from AN/USM-207 FREQ A connector. 

31. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and -3 db of reading noted in 
step 9. 


32. If ME-30(*)/U meter does not indicate between + 2 db and -3 db of reading noted in 
step 9, see troubleshooting_chart_ 5-9 


Audio Response Test (X-Mode) at 10 kHz 


33. Turn FREQ RANGE DIAL to 100. 

34. Disconnect rf cable from Adapter UG-514. (See test setup diagram 8B) a) 
35. Connect rf cable to AN/USM-207 FREQ A connector. 

36. Adjust AN/URM-127 FREQ RANGE DIAL for 10-kHz display on AN/USM-207. 
37. Disconnect rf cable from AN/USM-207 FREQ A connector. 

38. Reconnect rf cable to Adapter UG-514. 


STANDARD. ME-30(*)/U meter should indicate between + 2 db and -3 db of reading noted in 
step 9. 


39. If ME-30(*)/U r@er does not indicate between + 2 db and -3 db of reading taken in 
step 9, see troubleshooting_chart_5-9 


NOTE 


Before performing any other test in this section, see R-442/VRC X-MODE SETUP 
PROCEDUREI(page 5-25) and do the following: 


Set X-MODE-NORMAL Switch S4001 to NORMAL. 
Return Filter FL4002 to its original position. 
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5-10. RECEIVER SELECTIVITY TEST. 


PURPOSE. This test checks the ability of the R-442/VRC A4000 tray IF Filters FL4001 and FL4002, to 
reject unwanted signals and, thus, determine bandwidth. The R-442/VRC should have a minimum 
bandwidth of 32 kHz at the filters’ 6-db attenuation point and a maximum bandwidth of 80 kHz at their 
60-db attenuation point. This is verified by: 


1. Finding the minimum rf level which must be Injected Into the R-442/VRC ANTENNA port to 
cause the CALL lamp to light. 

2. Injecting twice the rf level found in step 1, while observing that the R-442/VRC CALL 
lamp Is Ilt when the frequency Is offset + 16 kHz from the carrier. 

3. Injecting 1000 times the rf level found in step 1, while observing that the R-442/VRC 
CALL lamp is off when the frequency Is offset more than t 40 kHz from the carrier. 


TEST EQUIPMENT AND MATERIALS 


Power Supply PP-1104(*)/G Adapter (T-Connector) UG-274 B/U 
Frequency Counter AN/USM-207 Matching Unit CN-901/U 

Signal Generator ANWRM-103 Rf Cables (two) RG-58/U 
Loudspeaker LS-454/U Test Cable No. 1 


TEST SETUP. Connect equipment as shown in test setup diagram (A) : 


SIGNAL 
GENERATOR 


AN/URM-103 
LO RF 


POWER 


2 
~~ 
SUPPLY 8 
PP-1104(*}/G MATCHING ru) 
i UNIT = 

CN-901/U 


2 
ioe] 
nu 
oO 
ee O FREQA 

FREQUENCY 

DSPEAKER 
COUNTER cae evi 
AN/USM-207 
INPUT Q 
T CONNECTOR 
UG-274/U 
TEST CABLE NO. 1 
EL4GQ088 


Turn on test equipment. Allow at least 15 to 30 minutes for warmup. 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If alternate test equipment is used, adjust for 30 MHz, minimum rf input level, no modulation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


AN/USM-207 FREQUENCY TUNING-MC 
POWER 

DISPLAY 

INPUT 

GATE TIME 

SENSITIVITY 

FUNCTION 


DIRECT/HETERODYNE 


OPERATE/OFF/STAN D BY 
BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
FUNCTION 

RF SET TO LINE 

RF OUTPUT 

LO RF UV 


AN/URM-103 


R-442/VRC BAND 
MC-TUNE-KC 
SQUELCH 
LIGHT 
VOLUME 
POWER 


TEST PROCEDURE 


POSITION/SETTING 


100 

TRACK 

MIN (fully counterclockwise) 
0.3 V MAX (both switches to left) 
10°(black knob) 

PLUG IN 

FREQ 

DIRECT 


oo 


30.00 

10 

MOD OFF 

To red line 

LO, 0-10 KUV 
Minimum setting 


Fully counterclockwise 
ON 


1. Adjust AN/URM-103 RF TUNING control for 30.00-MHz display on AN/USM-207. 


To produce a display on the AN/USM-207, the AN/URM-103 rf level must be increased 
by turning the LO RF UV control clockwise. When the display appears, readjust the 
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset 


the LO RF UV control to minimum setting. 


2. Disconnect T-connector from AN/USM-207. 


3. Turn AN/URM-103 LO RF UV control slowly clockwise until R-442/VRC CALL lamp lights. Note 


control setting, 


4. Increase AN/URM-103 LO RF UV level to twice the reading noted in step 3. 
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oe 10, 


RECEIVER SELECTIVITY TEST. (CONT) 


STANDARD. R-442/VRC CALL lamp should remain lit. 


D: 
6: 
re 
8. 


9, 


If R-442/VRC CALL lamp goes off, see troubleshooting_chart_5-6] 

Change AN/USM-207 GATE TIME to 10°. 

Reattach T-connector to AN/USM-207. 

Adjust AN/URM-103 RF TUNING control for 30.019-MHz (30019.0-kHz) display on 
ANAJSM-207. To produce display, follow instructions in note under step 1, but reset 
AN/URM-103 LO RF UV control to level arrived at in step 4. 

Disconnect T-connector from AN/USM-207. 


STANDARD. R-442/VRC CALL lamp should be off. 


10. 
11. 


Te 
13. 


14. 


15. 
16. 


If R-442/VRC CALL lamp is lit, see troubleshooting| chart 5-6] 

Turn ANWRM-103 RF TUNING control slowly counterclockwise until R-442/VRC CALL lamp 
lights. 

Reattach T-connector to AN/USM-207. 

Turn ANAJRM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note 
frequency displayed. 

Adjust ANAIRM-103 RF TUNING control for 29.981-MHz (29981.0-kHz) display on 
AN/USM-207. 

Disconnect T-connector from AN/USM-207. 

Reset AN/URM-103 LO RF UV control to level arrived at in step 4. 


STANDARD. R-442/VRC CALL lamp should be off. 


17; 
18. 


12. 


20. 


21. 


If R-442/VRC CALL lamp is lit, see troubleshooting chart 5-6] 

Turn AN/URM-103 RF TUNING control slowly clockwise until R-442/VRC CALL lamp lights. 
Reattach T-connector to AN/USM-207. 

Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note 
frequency displayed. 

Subtract frequency noted in step 20 from frequency noted in step 13. 


STANDARD. The difference between the two frequencies should beat least 32 kHz. 


22. 


ot. 


If difference between frequencies noted in steps 13 and 20 is less than 32 kHz, see 
troubleshooting 


. Increase LO RF UV level to 1000 times reading noted in step 3. 

. Change AN/USM-207 GATE TIME to 10°. 

. Reattach T-connector to AN/USM-207. 

. Adjust AN/URM-103 RF TUNING control for 30.41-MHz display on AN/USM-207. To produce 


display, follow instructions in note under step 1, but reset AN/URM-103 LO RF UV control 
to level arrived at in step 23. 
Disconnect T-connector from AN/USM-207. 


STANDARD. R-442/VRC CALL lamp should be off. 


28. 
20. 


30. 
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If R-442/VRC CALL lamp is lit, see troubleshooting| chart_5-6 

Turn AN/URM-103 RF TUNING control slowly counterclockwise until R-442/VRC CALL lamp 
lights. 

Reattach T-connector to AN/USM-207. 
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5-10. RECEIVER SELECTIVITY TEST. (CONT) 


31. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. 
Note frequency displayed. 

32. Adjust AN/URM-103 RF TUNING control for 29.59-MHz display on AN/USM-207. 

33. Disconnect T-connector from AN/USM-207. 

34. Reset AN/URM-103 LO RF UV control to level arrived at in step 23. 


STANDARD. R-442/VRC CALL lamp should be off. 


35. If R-442/VRC CALL lamp is lit, see troubleshootingLchart 5-6] 
36. Turn AN/URM-103 RF TUNING control slowly clockwise until R-442/VRC CALL lamp lights. 
37. Reattach T-connector to AN/USM-207. 


38. Turn AN/URM-103 LO RF UV control clockwise until display appears on AN/USM-207. Note 
frequency displayed. 

39. Subtract frequency noted in step 38 from frequency noted in step 31. 

STANDARD. The difference between the two frequencies should be 80 kHz or less. 


40. If difference between frequencies noted in steps 31 and 38 is more than 80 kHz, see 
troubleshooting Lchart_ 5-6 
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Section Il TROUBLESHOOTING 
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5-11. GENERAL. 


This section contains troubleshooting charts which will help you diagnose failures in the receiver 
R-442/VRC. The troubleshooting charts are designed to isolate faults in response to specific 
performance problems noted during performance testing in section | of this chapter. 


There are two basic kinds of troubleshooting charts provided: gross failure troubleshooting and 
performance degradation troubleshooting. Both kinds of troubleshooting in this section are based on 
the use of Tes tCable No. 1 and TMDE. 


GROSS FAILURE TROUBLESHOOTING 


Gross failure troubleshooting is generated by failure of the VOLUME control test, the first of the per- 
formance tests in section |. Failure of the VOLUME control test indicates that no audio at all is available 
at the receiver’s loudspeaker jack. This implies a total failure of some module or component resulting 

in complete loss of signal, Therefore, the gross troubleshooting charts are designed to help you 

locate the failed module or componen~ with the assumption that the failed part does not operate at all. 


This assumption differs from the approach taken in performance degradation troubleshooting, which 
assumes that a module or component may be responsible for slight defect symptoms because the part 
may be only partially operational. 

PERFORMANCE DEGRADATION TROUBLESHOOTING 

When the receiver produces audio output, but the signal fails to meet certain standards, the receiver’s 


performance is considered degraded. Degraded performance can result in weak audio, limited 
reception range, distortion, and many other problems. 
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5-11. | GENERAL. (CONT) 


The troubleshooting charts are designed to locate the cause of the performance degradation by using 
procedures more complex than those utilized for gross troubleshooting. Added complexity is due to the 
fact that the troubleshooting tests must evaluate the quality of the signals at various test points, instead 
of merely confirming the presence of signals as is usually the case in gross troubleshooting. 


OVERALL TROUBLESHOOTING APPROACH 


Both kinds of troubleshooting charts contained in this section are intended for use based on the 
following assumptions in connection with the R-442/VRC. 


1. Only one malfunction exists which is causing the defect symptom. 

2. The troubleshooting charts do not isolate every possible defect. 

3. Failure to locate a defect using the charts suggests a wiring-related problem which 
can be isolated using the schematics located in the back of this manual. 

4. Troubleshooting procedures for germanium and silicon versions of the R-442/VRC are the 
same. 


5-12. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. 


The gross troubleshooting charts in this section are based on the assumption that the receiver fails the 
VOLUME control test at any frequency setting of the MC-TUNE-KC control. However, certain defects 

in the crystal reference system can result in loss of audio at some frequencies while the receiver can 
function normally at other frequency settings, 


Before proceeding with the steps given in the gross troubleshooting charts, determine whether or not 
the failure of the VOLUME control test conforms to any of the following failure modes. 


FAILURE MODE CORRECTION 
No audio on all Crystal Y2012 (5,65 MHz) Replace A2000 assembly. 
channels ending in in A2000 assembly 
0, eg, 30.0030.10, 
30.20, etc 
No audio on all Crystal Y2011 (5.60 MHz) Replace A2000 assembly. 
channels ending in in A2000 assembly 
5, eg, 30.05, 
30.15,30.25, etc 
No audio on the same Defective interpolation Replace A2000 assembly. 
IOO-kHz segment for oscillator crystal See interpolation oscillator 
each MHz of tuning crystal chart. 
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5-12. GROSS TROUBLESHOOTING PERLIMINARY INSTRUCTIONS. (CONT) 

INTERPOLATION OSCILLATOR CRYSTAL CHART 

The following chart is used to isolate the particular crystal responsible for audio failure in the same 
100-kHz segment for each MHz of tuning. In this failure mode, if audio is absent at 30.05 and 30.10, 


it will be absent at 40.05 and 40.10; 50.05 and 50.10, etc. 


INTERPOLATION OSCILLATOR CRYSTAL CHART 


SEGMENT OF KC CONTROL CORRECTION 

WHERE AUDIO IS ABSENT 
05 and 10 Crystal Y2007 Replace A2000 assembly. 
15 and 20 Crystal Y2008 Replace A20.00 assembly. 
25 and 30 Crystal Y2009 Replace A2000 assembly. 
35 and 40 Crystal Y2010 Replace A2000 assembly. 
45 and 50 Crystal Y2005 Replace A2000 assembly. 
55 and 60 Crystal Y2004 Replace A2000 assembly. 
65 and 70 Crystal Y2003 Replace A2000 assembly. 
75 and 80 Crystal Y2002 Replace A2000 assembly. 
85 and 90 Crystal Y2001 Replace A2000 assembly. 
95 and 100 Crystal Y2006 Replace A2000 assembly. 
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5-13. . TROUBLESHOOTING FLOW CHARTS. 
CHART 5-1. 


No Audio Troubleshooting 
(Sheet 1 of 18) 


START 


NOTES 


1. Do not confuse audio tone with noise. Audio 
tone is 1-kHz signal. 


2, The assumption here is that audio is scratchy 
or fades in and out one or more times as 
VOLUME control is turned. A very weak 
audio is diagnosed in Audio Power Trouble- 
shooting. 


REPLACE VOLUME CON- 
TROL R101. REPEAT 
PERFORMANCE TEST. 


CONNECT EQUIPMENT AS 
SHOWN ON SH 18, AND 
TURN POWER ON 


SEE NOTE 2 


3. If 0.16 vac is present, Monitor Amplifier 
A5100 is working, indicating a valid received 
audio from A4300. Therefore, 25.5-vdc 
power supply to prior stages and to lamp can 


SET R-442/VRC TO 30.00 be assumed ok, 


MHZ. TURN VOLUME CON- 
TROL FULLY CLOCKWISE. 


PARA 5-2 


SET ME-30/U TO READ 
VAC. POSITIVE LEAD TO 
TEST CABLE PIN K, FIXED 
AUDIO, NEGATIVE LEAD TO 
GND. 


SET AN/URM-103 FOR 20- 
pV RF WITH 1000-HZ MODU- 
LATION AND 8-KHZ 
DEVIATION 


ANY 


AUDIO TONE 0.16 VAC 
HEARD? PRESENT? 
NOTE 1 


iS 

DIAL 

LAMP LIT 
? 


REPLACE DIAL LAMP 


SEE NOTE 3 


YES 


TROUBLESHOOT 
POWER 
SUPPLY 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


SET ME-30/U TO READ VAC. 
POSITIVE LEAD TO TEST 
CABLE PIN K, FIXED AUDIO. 


NEGATIVE LEAD TO 
GND. 


0.16 VAC NO 


PRESENT? 


© ves 


ME-30/U TO TEST CABLE 
PINS, UNMUTED AUDIO 


AT LEAST 
7.75 VAC INDI- 
CATEO ON 
METER? 


NO 


ME-30/U TO R-442/VRC 
TP5002. R-442/VRC VOLUME 


CONTROL MUST BE FULLY 
CLOCKWISE. 


0.78-VAC 
SIGNAL PRESENT 
? 


NOTE 5 


YES 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 2 of 18) 


REPLACE AS100. 
REPEAT PERFORMANCE 
TEST. 


SEE NOTE 4 


PARA 5-2 


REPLACE VOLUME CON- 
TROL RIO1. REPEAT 


PERFORMANCE TEST. 


PARA 5-2 


ME-30/U TO TP5001 


16 TO 20 VAC 
? 


ee 18 
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SH 3 


NOTES 


. Presence of unmuted audio indicates good 


Audio Transformer T5001 and probable bad 
Resistor R5117 in the A5100. 


. Asignal at TP5009 is assumed because Fixed 


Audio is ok, indicating that FL5001 is good. 
The 0.78-vac value is approximate, and can 
be as high as 1.1 v. 


REPLACE AUDIO TRANS- 
FORMER T5001. REPEAT 
PERFORMANCE TEST. 


PARA 5-2 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5:1 
No Audio Troubleshooting 
(Sheet 3 of 18) 


NOTES 


6. Due to limited number of test points, compo- 
nent substitution is sometimes treat 
Absence of signal at TP5001 could be due to 
failed Power Transistor Q201 or Resistor 
R202. These components are difficult to test 
directly, and much more difficult to substi- 
tute than the A5100 assembly. 


REPAIR WIRING TO PLUG 
P5001 OR AT J5001. 

REPEAT PERFORMANCE 
TEST. 


SET ME-26/U TO READ 
VDC. ME-26/U TO TP5003. 


25.5 VDC 


PRESENT 
? 


PARA 5-2 


REPLACE AUDIO AMPLIFIER 
A5100. REPEAT PERFORM- 
ANCE TEST. 


PROBLEM CORRECTED. 
RETURN TO PERFORMANCE 
TESTS. DO ALL TESTS IN 
SEQUENCE. 


SEE NOTES 


PARA 5-2 PARA 5-2 


AUDIO 
TONE 
HEARD? 


NO 


INSTALL ORIGINAL A5100. 
SET ME-26/U TO READ OHMS, 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 4 of 18) 


JUMP ACROSS R202 WITH 
JUMPER WIRE 


TONE HEARD 


RECEIVER, BOTTOM VIEW OF CONNECTOR P201 
AREA WITH ASSEMBLY A1000 REMOVED PAGO 


REPLACE POWER 
TRANSISTOR 0201 


REPLACE R202 


RETURN TO PERFORMANCE 
TESTS. DO ALL TESTS IN 


ornmiir es 


ec 
OEUVCNLC. 


RETURN TO PERFORMANCE 
TESTS. D0 ALL TESTS IN 


APA rear 


OoEUUENLE. 


PARA 5-2 


PARA 5-2 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 5 of 18) 


NOTES 


7. An alternate method of checking for a bad 
CRS is to ground TP3001 in the A3000 
assembly while the sig generator is varied 
+1 MHz. If the audio tone is heard when 
is grounded, it means that the CRS 
is bad. 


CRS CHECK 


REMOVE RF CABLE FROM 
R-442/VRC ANT PORT. 
REMOVE P1004 FROM J1004. 
SIG GENERATOR RF CABLE 
TO P1004. 


ME-30/U TO TEST CABLE 
PIN F. SLOWLY ADJUST SIG 
GENERATOR RF OUTPUT TO 
31.00 MHZ. 


8. Keep in mind that this entire troubleshooting 
pote assumes one total component 
ailure cer absence of an audio signal. 


TONE This simple check can quickly isolate a bad 
OR MOTOR SET SIG GENERATOR TO CRS. 
; INJECT 41.50 MHZ. SET 
BOATING SOUND RAAD/INIRE TN IN NN MW? 
HEARD? tewve/ Wt FY wu We. 


NOTE 7 INJECT 100-uV RF. 


SET SIG GENERATOR TO 
30.00 MHZ. SLOWLY 
ADJUST SIG GENERATOR 


OO AMTDIHT TN 90 NN ba? 
WF UVUEPUT EU 29.UU Wine, 


SET ME-26/U TO READ VDC 
WITH ZERO REFERENCE 
AT CENTER OF SCALE 


TONE 
OR MOTOR. 
BOATING SOUND 
HEARO? 


NO 


SET ME-26/U TO READ VDC. TROUBLESHOOT 
ME-26/U TO TP4006. POWER ME-26/U TO TP3001 
SUPPLY 


1E 
SH 6 


: 


16 VDC 
PRESENT? 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


ZERO-VDC 
READING ON 
ME-26/U ? 
SEE NOTE 9 


NO NOTE4 


YES 


SET SIG GENERATOR TO 
41.75 MHZ. ME-26/U WILL 
MOVE OFF CENTER. 


SEE NOTE 10 


TURN R-442/VRC KC CON- 
TROL SLOWLY TO 30.05 
MHZ WHILE OBSERVING 
ME-26/U FOR RETURN 
TO CENTER 


MOMENTARY 


ZERO-VOC READING YES 
? 


NOTE 11 


NO 


SET ME-26/U BACK TO 
TRUE ZERO REFERENCE. 
ME-26/U TO TP3002. 


TURN R-442/VRC KC CON- 
TROL TO 30.00 MHZ WHILE 
OBSERVING ME-26/U 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 6 of 18) 


REMOVE P1004 FROM RF 
CABLE AND CONNECT P1004 


TO J1004. REMOVE P3701 
FROM J3701 ON THE A3700. 


P3701 TO FREQUENCY 
COUNTER. SET R-442/VRC 
TO 30.00 MHZ. 


FREQUENCY 


NOTES 


9. With R442/VRC set at 30.00 MHz and 41.5 
MHz injected into F L3002, there should be no 
error signal from the CRS. The meter will 
remain centered. 


10. This setting should force the CRS to output 
a dc error voltage. The voltmeter will indi- 
cate this voltage. 


11. If the Time Delay Relay K3001 fails to 
momentarily short the dc error signal, the 
CRS can shift the local oscillator 1 MHz. 


12. Since previous steps confirmed presence of 
audio tone when CRS was isolated from other 
stages, the local oscillator can be considered 
alined. Therefore, CRS must be generating 
incorrect error signal, driving local oscillator 
off frequency. 


SOUNTER READS ZES 
5.65 MHZ + 
500 HZ? 
NO 
MOMENTARY ee 


13.5-VOC 
READING? 


NO 
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CHART 5-1 
No Audio Troubleshooting 
(Sheet 7 of 18) 


REPLACE A2100. TURN 
R-442/VRC KC CONTROL TO 
30.05 MHZ WHILE 
OBSERVING ME-26/U. 


SEE NOTE 13 


PROBLEM CORRECTED. 
RETURN TO 
PERFORMANCE TESTS. 


MOMENTARY 
13.5-VDC 
READING? 


PUT BACK ORIGINAL A2100. 
REPLACE MOMENTARY 
CONTACT SWITCH S103. 


PARA 5-2 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 5-2 


TM 11-5820-401-34-3/0967-LP-432-3060 


NOTES 


13. Do not discard A2100. 


REPLACE TIME DELAY 
RELAY K3001. RETURN 
TO PERFORMANCE TESTS. 


PARA 5-2 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 8 of 18) 


NOTES 


SET R-442/VRC TO 30.00 
MHZ. REMOVE RF CABLE 
FROM R-442/VRC ANT PORT. 
REMOVE P1005 FROM J1005 
ON A1000. 


14. Voltage may vary from 0.78 to 1.1 vac. 
0.78 VAC 


PRESENT? 


15. Actual voltage will be slightly | 
NOTE 15 g ghtly lower due to 


some attenuation of signal by the filter. 


SIG GENERATOR RF 
CABLE TO P1005. SET 
SIG GENERATOR TO 11.5 
MHZ, 1-KHZ MODULA- 
TION, 8-KHZ DEVIATION, 
50-uV RF. 


REPLACE A5100. RETURN 
TO PERFORMANCE 
TESTS. 


AUDIO 
TONE 
HEARD? 


REPLACE FL5001. RETURN 
TO PERFORMANCE 
TESTS. 


PARA 5-2 


ME-30/U TO TP5013. SET 


ME-30/U TO READ 1 V. PARA 5-2 


0.78 VAC 
PRESENT? 
NOTE 14 


ME-30/U TO TP5009 
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CHART 5-1 
No Audio Troubleshooting 
(Sheet 9 of 18) 


P1005 TO J1005. FREQUEN. 
CY COUNTER TO P1004 AND 
J1004 WITH T-CONNECTOR. 


SEE NOTE 16 
SEE NOTE 17 


COUNTER 
READS 41.5 MHZ 
+ 3.5 KHZ? 


NO 


YES 


DISCONNECT COUNTER 
FROM TEE. P1004 TO J1004. 
REMOVE P1002 FROM J1002., 


INJECT 10uV, 30-MHZ RF 
INTO J1002 WITH 1-KHZ 
MODULATION, 8-KHZ 
DEVIATION 


TONE 
FROM 
LOUDSPEAKER? 


YES 


NO 


ALINE A1400. REPLACE 
A1400 IF ALINEMENT DOES 


NOT CORRECT PROBLEM. 


ALINE A1500, LOCAL OSCIL- 
LATOR. REPLACE A1500 IF 
ALINEMENT DOES NOT 

CORRECT PROBLEM. 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 5-2 


CHECK A1100, 
A1200, A1300 


DISCONNECT SIG GENERA- 
TOR FROM J1002. P1002 TO 
J1002. 


REMOVE A1000 TOP COVER. 
SET UP SIG GENERATOR TO 
INJECT 70-uV, 30-MHZ RF, 

1-KHZ MODULATION, 8-KHZ 
DEVIATION. 


TM 11-5820-401-34-3/0967-LP-432-3060 


NOTES 


No signal is injected into receiver during this 
step. R442/VRC is set at 30.00 MHz. 


The tolerance of the local oscillator with the 
CRS connected is +3.5 kHz. 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 5-2 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 


No Audio Troubleshooting 
(Sheet 10 of 18) 


INJECT SIGNAL AT 
C1305 AS PER 
ILLUSTRATION 


ALINE A1300. REPLACE 
A1300 1F ALINEMENT DOES 
NOT CORRECT PROBLEM. 


RETURN TO 
PERFORMANCE 
TESTS 


CHANGE SIG GENERATOR 
RF LEVEL TO 20 pV. INJECT 
SIGNAL AT C1205. 


PARA 5-2 


| ALINE A1200. REPLACE | 


A1200 IF ALINEMENT DOES 
NOT CORRECT PROBLEM. 


ALINE A1100. REPLACE 
Aii00 iF ALINEMENT DOES 
NOT CORRECT PROBLEM. 

RETURN TO PERFORMANCE 


TESTS. 


PARA 5-2 PARA 5-2 


5-46 


INJECT 
SIGNAL HERE 


A1000 ASSEMBLY 


EL4GQ212 
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9-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 


No Audio Troubleshooting 
(Sheet 11 of 18) 

ME-30/U TO TP4003 ON 

THE A4000 TRAY 


A4000 
ISOLATION 


16-VDC 
PRESENT 


YES 


0.15-VAC 
READING 


REPLACE AND ALINE A4300 
AUDIO AND SQUEECH 


OrAss 


n n 
FREAWIF 


REPLACE A4200 
MODULE 


ALINE A4200. RETURN 
TO PERFORMANCE 
TESTS. 


RETURN TO PERFORMANCE 
TESTS. 


SET ME-26/U TO READ 
DC 30-V SCALE 


ME-26/U TO TP4006 PARA 5-2 PARA 5-2 


16-VDC 
PRESENT 
? 


TROUBLESHOOT POWER 
SUPPLY OR WIRING 


ME-26/U TO TP4008 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


ad 


SET SIG GENERATOR TO 
INJECT 11.5-MHZ RF AT 
3000 pV WITH NO MODU- 
LATION. INJECT SIGNAL 
INTO TP4004, 


LOUDSPEAKER 
GETS 
QUIET? 


INJECT SIGNAL INTO 


TaANNs 


tewuve 


LOUDSPEAKER 
GETS 
QUIET? 


YES 


SET RF LEVEL TO 
50 wv. INJECT SIGNAL 


INTO TP4009. 


LOUDSPEAKER 
GETS 
QUIET? 


NO 


5-48 


NO 


YES 


ALINE A4200. RETURN TO 
PERFORMANCE TESTS. 


CHART 5-1 


No Audio Troubleshooting 


(Sheet 12 of 18) 


REPLACE A4200 MODULE 


PARA 5-2 


Ne7 


REPLACE FL4002. 


RETURN TO 
PERFORMANCE TESTS. 


PARA 5-2 


REPLACE FL4001. 


RETURN TO 
PERFORMANCE TESTS. 


PARA 5-2 


REPLACE AND ALINE 
A4t00 MODULE 


RETURN TO 
PERFORMANCE TESTS. 


PARA 5-2 


Nag 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


REMOVE P3701 FROM CON- 
VERTER. P3701 TO J3701. 
REMOVE P3301 FROM J3301. 


P3301 TO COUNTER 


COUNTER 
READS 46.850 MHZ 
£2.3 KHZ 


REMOVE P3301 FROM 
COUNTER. P3301 TO J3301. 


SET SIG GENERATOR TO 
INJECT 41.5 MHZ, 10 KuV, 
WITH NO MODULATION. 
SET R-442/VRC TO 30.00 
MHZ. 


REMOVE P3002 FROM J3002. 


CONNECT SIG GENERATOR 
TO J3002. 


NO 


CHART 5-1 


TM = 11-5820-401-34-3/0967-LP-432-3060 


No Audio Troubleshooting 


(Sheet 13 of 18) 


ANY 
FREQUENCY 
READING AT 

ALL? 


NO 


REPLACE Y 2100 INTERPO- 
LATION OSCILLATOR. 


RETURN TO PERFORMANCE 
TESTS. 


PARA 5-2 


PY 


ME-30/U TO TP3014 


0.4-VAC 
READING? 
NOTE 18 


REPLACE FL3002 AND 
RETURN TO PERFORMANCE 


Pl a at tials of ot esl 


SEE NUTE IY 


PARA 5-2 


REPLACE Y2006 CRYSTAL. 
RETURN TO PERFOR- 
MANCE TESTS. 


YES 


PARA 5-2 


NOTES 


18. The test point voltages given for the A3000 
assembly are approximate. If no reading is 
obtained, or if reading is grossly incorrect, 
try a replacement module. 


19. CRS modules are prealined. 


ME-30/U TO TP3015 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 14 of 18) 


NOTES 


‘20. CRS modules are prealined. 


REPLACE A3100 AND RE- 
TURN TO PERFORMANCE 
TESTS 


0.5-VAC 
READING? 


SEE NOTE 20 


0.2-VAC 


PARA 5-2 READING? 


ME-30/U TO TP3013 


REPLACE FL3001 AND REPLACE A3300 AND 


0.3-VAC NO 
READING? RETURN TO PER- RETURN TO PER- 
FORMANCE TESTS FORMANCE TESTS 
YES 
ME-30/U TO TP3011 PARA 5-2 
METER REPLACE A3200 AND 
SHOWS SLIGHT NO RETURN TO PER- 
INDICATION ? FORMANCE TESTS 
YES 
ME-30/U TO TP3016 PARA 5-2 


5-50 


TM 11-5820-401-34-3/0967-LP-432-3060 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 


(Sheet 14 of 18) 


ME-30/U TO TP3003 ME-30/U TO TP3006 


0.6-VAC 1.0-VAC 


REPLACE A3400 AND 

READING NO RETURN TO PERFOR- mS READING 
? MANCE TESTS ? 

YES NO 


REPLACE FL3005 AND 
ME-30/U TO TP3008 PARA 5-2 RETURN TO PERFOR- 
MANCE TESTS 


REPLACE FL3004 AND 


0.3-VAC 


READING 
? 


NO RETURN TO PER. PARA 5-2 
FORMANCE TESTS 


YES 


ME-30/U TO TP3007 PARA 5-2 


1.5-VAC 
READING 
? 


NO REPLACE A3500 AND 


RETURN TO PER- 
FORMANCE TESTS 


YES 


PARA 5-2 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 16 of 18) 


SET ME-26/U TO READ VOC 
WITH POINTER AT CENTER 
SCALE ZERO REFERENCE 


ME-26/U TO TP3003. 
CHANGE R-442/VRC 
FREQUENCY SEVERAL 
TIMES WHILE OBSERVING 
ME-26/U. 


MOMENTARY 

PLUS OR MINUS 

DC READING 
? 


REPLACE A3600 AND 
RETURN TO PERFOR. 
MANCE TESTS 


SET R-442/VRC TO 30.00 
MHZ. ME-30/U TO TP3004. 


PARA 5-2 


REPLACE A3500 AND 
RETURN TO PERFOR. 
MANCE TESTS 


0.3-VAC 
READING 
? 


REPLACE A3700 AND RE- 
TURN TO PERFORMANCE 
TESTS 


PARA 5-2 


PARA 5-2 


5-52 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 17 Of 18) 


ANY 
FREQUENCY 

READING 
AT ALL? 


REPLACE REFERENCE 
OSCILLATOR Y2200 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE CRYSTAL 
2012 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 5-2 


PARA 5-2 


TM = 11-5820-401-34-3/0967-LP-432-3060 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-1 
No Audio Troubleshooting 
(Sheet 18 of 18) 


POWER 


SUPPLY LO RF 
PP-1104(*)/G oto 
SIGNAL MATCHING 
GENERATOR UNIT 
AN/URM- 103 CN-901/U 


LOUDSPEAKER 
LS-454/U 


TEST CABLE NO. 1 


EQUIPMENT SETUP USING TEST CABLE NO. 1 EL4GQ211 


5-54 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-2 
SINAD Test Troubleshooting 
(Sheet 1 of 7) 


DISCONNECT TS-723/U AF IN 
PUT LEADS FROM TEST 
CABLE NO. 1. CONNECT 
METER LEAD C TO TP4007. 


(SEE SH 4.) 
SEE NOTE 2 


CONNECT EQUIPMENT AS 
INDICATED ON SH 5 


SET AN/URM-103 TO 11.5 
MHZ. 1-KHZ MODULATION, 


CHANGE AN/URM-103 RF 


8-KHZ DEVIATION, 2.0-uV LEVEL TO 1 Kuv 


RF LEVEL 


SEE NOTE 1 


TP4007 

0.775 V RMS 

+5% 
7 


REPEAT SINAD TEST, STEPS 
7 THRU 11 


SINAD 

-—10 DB OR 

GREATER 
? 


NO 


YES 


SINAD 
-10 DB OR 
GREATER 
? 


CONNECT EQUIPMENT AS 
INDICATED ON SH 6. RE- 
CONNECT P1005 TO J1005. 


YES 


REPEAT SINAD TEST, STEPS 
7 THRU 11 


TM = 11-5820-401-34-3/0967-LP-432-3060 


NOTES 


1. Other equipment control settings same as in 
SINAD Test. 


2. Ground lead D. Set FUNCTION switch to 
METER. 


3. If unable to find problem in A1000 assembly, 
repair gear train. 


TROUBLESHOOT 


A1000 ASSEMBLY 


SEE NOTE 3 


NO REPLACE W102. RETURN 


TO PERFORMANCE TESTS. 


PARA 
§-2 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CONNECT POSITIVE LEAD 


UF MC-ZO/U INUTE 4) FU 


TP4006. (SEE SH 4.) 


SEE NOTE 5 


TP4006 NO 
16 +0.1 VDC 
? 


TROUBLESHOOT A4000 
ASSEMBLY 


REPAIR CHASSIS WIRING. 
RETURN TO PERFORMANCE 
TESTS. 


PARA 
5-2 


5-56 


CHART 5-2 


SINAD Test Troubleshooting 


(Sheet 2 of 7) 


CONNECT EQUIPMENT AS 


rot V oe" of ala eret {) 


INDICATED ON SH 7. LEAVE 
R-442/VRC TOP COVER OFF. 


SET A4000A X-MODE- 
NORMAL SWITCH 5400 
BETWEEN POSITIONS 


SET AN/URM-127 FREQ 
RANGE DIAL TO 100. SET 
FREQ RANGE MULT TO X10 
SET OUTPUT TO 0.78 V. 


SEE NOTE 6 


CONNECT TS-723/U METER 
LEAD C TO TP5009. (SEE 
SH 4.) CONNECT LEAD D 
TO GND. 


TP5002 


ZERO 0B + 0.75 DB 
? 


TROUBLESHOOT 
A5000 ASSEMBLY 


NOTES 
4. De voltmeter. 


5. Connect common lead to GND. 


6. Remove R-442/VRC top cover. 


LEAD C TO TP5002. (SEE 


CONNECT TS-723/U METER 
C 
SH 4.) 


TP5009 


ZERO 08 + 0.75 DB 
? 


REPLACE R101. RETURN 
TO PERFORMANCE TESTS. 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-2 
SINAD Test Troubleshooting 
(Sheet 3 of 7) 


CONNECT TS-723/U METER 
LEAD C TO TP5001. (SEE 
SH 4.) CONNECT LEAD D 


REPLACE Q201 AND IF 
NECESSARY R202. RE- 
TURN TO PERFORMANCE 


TO GND. TESTS. 
TP5001 SINAD 
115 V RMS NO —10 DB OR 
MIN GREATER 
? ? 
YES NO 


CONNECT TS-723/U METER 
LEAD C TO TP5007. (SEE 
SH 4.) CONNECT LEAD 

TO GND. 


TROUBLESHOOT 
A5000 ASSEMBLY 


TP5007 

22.5 V RMS 

MIN 
? 


NO 


YES 


REPAIR CHASSIS WIRING. 
RETURN TO PERFORMANCE 


TESTS. 


PARA 
5-2 


TM 11-5820-401-34-3/0967-LP-432-3060 


YES 


RETURN TO 
PERFORMANCE 


TESTS 


PARA 
5-2 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-2 
SINAD Test Troubleshooting 
(Sheet 4 of 7 


A5000 ASSEMBLY 


jose 008 
A (Mm 
A4000 ASSEMBLY 


EL4GQ 170 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-2 
SINAD Test Troubleshooting SIGNAL 
POWER (Sheet 5 of 7) GENERATOR 
_ SUPPLY AN/URM-103 


DISTORTION 
ANALYZER 
TS-723(*)/U 


MATCHING 


FREQUENCY 
COUNTER 
AN/USM-207 


T CONNECTOR 
UG-274/U 


SMC: TO 
BNC C;ABLE 


A1000 ASSEMBLY 
(BOTTOM) 


“YELLOW 


P1002 ~\ 


wwe 


SIMC NO. 222 

(ORIENT BLUE: o 

COAX AWAY FROM 
A1000 TRAY) 


© 
TPa001 


© TP4003 
pIScR TP40%os 


©) Tea004 @) 


A4000 ASSEMIBLY (BOTTOM) ibe NG 


EL4GQ180 


TM 11-5820-401-34-3/0967-LP0432-3060 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 5-2 


SINAD Test Troubleshooting | | 
POWER (Sheet 6 of 7) SIGNAL 
SUPPLY GENERATOR 


PP-1104(*i/4 


AN/URM-103 
LO-RF 


DISTORTION 


ANALYZER MATCHING UNIT 

TS-723(*)/U CN-901/U 

B Cc ec 
T+ D 2 
8 
oO 
« 
FREQUENCY 


COUNTER 
AN/USM-207 


Aeemnly INEST 
(TOP) T CONNECTOR 
UG-274/U 
GREEN 
‘ “ COAX 
» VIOLET 


COAX 


BROWN 
P1001 
(LEAVE 
DISCONNECTED) 


A1000 ASSEMBLY 
(BOTTOM) 


To a 
® 
J1002 
J1005 
® 
) 
EL4GQ181 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-2 
SINAD Test Troubleshooting 
(Sheet 7 of 7) 


POWER 
SUPPLY VOLTMETER 


PP-1104(*)/G ME-30/U 


AUDIO 
OSCILLATOR 
AN/URM-127 


INPUT 
OO 


TEST CABLE NO. 1 


EL4GQ182 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-3 
Squelch Test Failure Troubleshooting 
(Sheet 1 of 2) 


START 
SEE NOTE 1 


CONNECT TEST CABLE NO. 
1 PIN P (SQUELCH DISABLE) 


TO PIN A (GND) 


AUDIO 
NOISE PRESENT 
x 


NO 


YES 


R-442/VRC 
CALL LAMP 


LIGHTS 
? 


NO 


YES 


ALINE A5200 MODULE 


SQUELCH 
TEST OK? 
SEE NOTE 2 


YES 


NO 


5-62 


NOTES 


— 


. Use same equipment setup as in Performance 
Test. 


2. That is, repeat Performance Test (NEW 
SQUELCH or OLD SQUELCH) that referred 
BEFCAEE Rods se QUELGE you to this section to see if fault has been 


RELAY). 
RETURN TO PERFORMANCE corrected. 


TESTS. 


PARA 
5-2 


REPAIR WIRING AND/OR 
REPLACE CALL LAMP. 


RETURN TO PERFORMANCE 
TESTS. 


PARA 
5-2 


RETURN TO 
PERFORMANCE 


TESTS 


PARA 
5-2 


TI 11-5820-401-34-3/0967-LP-432-3060 


5-13. . TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-3 
Squelch Test Failure Troubleshooting 
(Sheet 2 of 2) 


REPLACE AND ALINE 
A5300 MODULE 


REPLACE SQUELCH 
SWITCH ON FRONT 
PANEL 


RETURN TO 
PERFORMANCE 
TESTS 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-4 
Audio Distortion Test Failure Troubleshooting 
(Sheet 1 of 1) 


1. Other equipment control settings same as in 
Distortion test. 


2. Set TS-723/U FUNCTION switch to 
DISTORTION. 


USE SAME EQUIPMENT TROUBLESHOOT 
SETUP AS IN PERFORMANCE A5000 
TEST ASSEMBLY 


SET AN/URM-103 RF LEVEL 
CONTROL TO 100 pV 


SEE NOTE 1 


CONNECT TS-723/U METER 
LEAD C TO TP5013. (SEE 
CHART 5-2, SH 4.) CON- 
NECT LEAD D TO GND. 


TP5013 

DISTORTION 

3.3% OR LESS 
? 


YES 


NO 


TROUBLESHOOT 
A4000 
ASSEMBLY 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-5 
Audio Response Test Failure (Normal Mode) Troubleshooting 


(Sheet 1 of 1 ) 
NOTES 


1. Control settings same as at start of Performance 
Test. 


START 


2. The 1000-HZ (modulation) reading is used as a 
reference. 


USE SAME EQUIPMENT 
SETUP AS IN PERFORMANCE 


REPLACE AND ALINE 


FL5001 (AUDIO FILTER) 3. Additionally, AN/URM-103 DEVIATION KHZ 
meter should indicate 8 kHz. 


4. Repeat last two steps with AN/URM-127 con- 
trols adjusted for 3 kHz. 


CONNECT ME-30/U INPUT 


LEAD A TO TP5009. (SEE cae aiiae 
CHART 5-2,SH4,) LEAD B Hae 
TO GND. ’ 


ADJUST R-442/VRC VOL- 
UME CONTROL FOR ZERO- 
DB INDICATION ON 

ME-30/U SCALE 


SEE NOTE 4. 
IF DECISION IS YES AT 
BOTH FREQUENCIES,... 


SEE NOTE 2 


ADJUST AN/URM-127 CON- REPLACE AND ALINE RETURN TO 
TROLS FOR 500 HZ. A5100 (AUDIO AMP) PERFORMANCE 
OBSERVE ME-30/DB SCALE. TESTS 


WITHIN 
+2DB OF PARA 
1000-HZ 5. 

INDICATION 


? SEE NOTE 3 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-6 
Selectivity Test Failure Troubleshooting 
(Sheet 1 of 1 ) 


NOTE 


Use same equipment setup as in Performance 
Test. 


START 
SEE NOTE 


REPLACE AND ALINE 
FL4001 (11.5-MHZ CRYSTAL 
FILTER) 


REPEAT SELECTIVITY 
TEST 


R-442/VRC 
MEETS SELEC- 


TIVITY SPEC 
? 


REPLACE AND ALINE 
FL4002 (11.5-MHZ CRYSTAL 
FILTER) 


RETURN TO 
PERFORMANCE 
TESTS 


PARA 
5-2 


5-66 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


CONNECT EQUIPMENT AS 
SHOWN ON SH 4 


USE ME-26/U PROBE TO 
MEASURE VOLTAGES ON 
SH 4. GROUND COMMON 
LEAD. 


PROPER 
VOLTAGE LEVELS 


OBTAINED 
? 


YES 


TURN OFF POWER. 
CONNECT ME-26/U 
OHMS PROBE TO P1005. 
(SEE SH 4.) 


200 OHMS 
+ 10% 


NO 


NO 


CHART 5-7 
A1000 Assembly Troubleshooting 
(Sheet 1 of 5) 


CONNECT Meé-26/U 
PROBE TO YELLOW WIRE. 
(SEE SH 4.) 


25.5 VDC + 5% 
? 


REPLACE AND ALINE 
FL1001. RETURN TO 
PERFORMANCE TESTS. 


SUBSTITUTE A1200, A1300 
AND A1400 REPLACEMENTS 


UNTIL 200-0HM INDICATION 
OBTAINED 


SEE NOTE 2 


200 

OHMS 

OBTAINED 
? 


TM = 11-5820-401-34-3/0967-LP-432-3060 


NOTES 


1. Do not connect AN/USM-207. 
2. After replacing, aline module(s). 


fF 


REPAIR WIRING TO A1000 
TRAY. RETURN TO 
PERFORMANCE TESTS. 


REPLACE AND ALINE 
A1000 ASSEMBLY 


RETURN TO PERFORMANCE 
TESTS 


TM 3 11-5820-401-34-3/0967-LP-432-3060 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-7 
A1000 Assembly Troubleshooting 
(Sheet 2 of 5) 


| | NOTES 
3. Turn equipment back on. 


GROUND TP3001 AND RE- 
CHECK LO FREQ'S 


@ 


CONNECT TEE TO AN/USM- 
207 AS INDICATED ON 
SH 4 


SEE NOTE 3 


LO FREQ@S 

WITHIN 

+2 KHZ 
? 


SET R-442/VRC MC-TUNE-KC 
SWITCH TO FREQ’S LISTED 
IN TABLE A 


Yes 


VERIFY LOCAL OSCIL- REPLACE AND ALINE 


LATOR FREQ AS PER | | | A1500 (LOCAL a 
TABLE A OSCILLATOR) ; 


wieurs 


LO FREQ’S 

WITHIN 

150 KHZ 
? 


TROUBLESHOOT CRYSTAL 
REFERENCE SYSTEM 


SET AN/URM-103 FOR 60 
MHZ, 1-KHZ MODULATION, 
8-KHZ DEVIATION, 100-uV 
RF LEVEL 


CONNECT EQUIPMENT AS 
SHOWN ON SH 5 


SET R-442/VRC MC-TUNE-KC 


CONNECT ME-30/U INPUT 


RETURN TO 
LEAD ATO TEST CA 
its oe NO.1 PIN F. CONNECT ea 
YY | LEAD B TO GND. TESTS 


Oe 


5-68 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-7 


A 1000 Assembly Troubleshooting 
(Sheet 3 of 5) 


ADJUST R-442/VRC VOLUME 
CONTROL FOR 17-V INOI- 


CATION OF ME-30/U METER 


CHECK SINAD 


WV 


AND SINAD 0K YES 
? 


RETURN TO PERFORMANCE 


TESTS 


ALINE A1100, A1200, A1300 


PARA 
AND A1400 MODULES 


5-2 


W7V 
AND SINAD OK 
? 


REPLACE AND ALINE 

MODULES IN TABLE A 
UNTIL ME-30/U 
INDICATES 17 V 


TM = 11-5820-401-34-3/0967-LP-432-3060 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-7 
A1000 Assembly Troubleshooting 
(Sheet 4 of 5) 


POWER 
SUPPLY 
PP-1104(*)/G 


FREQUENCY 
COUNTER 
AN/USM-207 


MULTIMETER 
ME-26/U 


Tn) [ad 
A3000 ASSEMBLY 


A1000 ASSEMBLY 
(BOTTOM) 


P1002 


GROUND (BLACK) 
INPUT SIGNAL 
FROM CRS, +0.5V OC 


EL4GQ183 


TM 11-5820-401-34-3/0967-LP-432-3060 
5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-7 
A1000 Assembly Troubleshooting 
(Sheet 5 of 5) 


NOTE: 


THE LOUDSPEAKER WILL ISSUE A TONE WHEN 
THE R-442 VOLUME CONTROL IS ADJUSTED 
DURING THE PROCEDURE. IF YOU WISH TO DIS- 
CONNECT THE LOUDSPEAKER, YOU MUST ADD 
AN IMPEDANCE MATCHING LOAD FOR THE AUDIO 
TRANSFORMER. THIS MAYBE ACCOMPLISHED 
BY CONNECTING A 600 OHM RESISTOR BETWEEN 
TEST CABLE NO. 1 PIN F (MUTED AUDIO) AND 

PIN A (GROUND). 


| POWER | | FREQUENCY | 
SUPPLY COUNTER 


PP-1104(*)/G AN/USM-207 


VOLTMETER 
ME-30/U 


INPUT 


T CONNECTOR 
a ia UG-274/U 


SIGNAL 
GENERATOR 
AN/URM-103 


R-442 


P201 AUDIO 
a ~ 


at 


Pi eee 
LOUDSPEAKER 
TEST CABLE NO. 1 LS-454/U 
EL4GQ184 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


START 


CONNECT EQUIPMENT AS 
SHOWN ON SH 6 


SET R-442/VRC MC-TUNE-KC 
SWITCH TO 30.00 MHZ 


(BAND (A)) 


SET AN/URM-103 TO 41.50 
MHZ AND RF OUTPUT TO 
250 KUV 


SET MK-1978/VRC AUX 
POWER SWITCH TO ON 


ADJUST OSCILLOSCOPE TO 
DISPLAY P-TO-P VOLTAGE 
OF SIGNAL AT TP3001. 
(SEE SH 6.) 


SEE NOTE 1 


5-72 


CHART 5-8 


A2000, A3000 Assemblies Troubleshooting 


(Sheet 1 of 6) 
NOTES 


{. P-to-P = Peak-to-Peak 


2. Readjust AN/URM-103 RF TUNING control 
for steady waveform. 


3. Ground ME-30/U input lead B. Set RANGE 
switch to 1 v. 


CONNECT OSCILLOSCOPE 
PROBE AND AN/USM-207 TO 
TP3003. (SEE SH 6.) ADJUST 
FOR P-TO-P DISPLAY. 


SEE NOT 


2 


TP3003 
300 MV P-TO-P 
MIN AT 5.65 
MHZ 
? 


CONNECT OSCILLOSCOPE 
PROBE AND AN/USM-207 TO 
TP3004. (SEE SH 6.) 
ADJUST FOR P-TO-P 
DISPLAY. 


TP3004 
210 MV P-TO-P 
MIN AT 5.65 


MH2? 


CONNECT ME-30/U INPUT 
LEAD A AND AN/USM-207 
TO J3701. (SEE SH 6.) 


SEE NOTE 3 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 2 of 6) 


J3701 
300 MV MIN 
AT 5.65 MHZ 


CONNECT OSCILLOSCOPE 
AND AN/USM-207 TO TP3006. 
(SEE SH 6.) 


CONNECT OSCILLOSCOPE 
AND AN/USM-207 TO 
TP3007. (SEE SH 6.) 


TP3006 
710 MV P-TO-P 
MIN AT 5.65 


MHZ 
2 


TP3007 
900 MV P-TO-P 
MIN AT 5.65 
MHZ 
? 


REPLACE A3700A MODULE 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE A3600A MODULE REPLACE FL3005 


RETURN TO 
PERFORMANCE 
TESTS 


REPLACE A2000A MODULE 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 
CHART 5-8 


A2000, A3000 Assemblies Troubleshooting 
(Sheet 3 of 6) 


RETURN TO 
PERFORMANCE 


CONNECT OSCILLOSCOPE 
ANDO AN/USM-207 TO REPLACE A3500A MODULE 
TESTS 


TP3008. (SEE SH 6.) 


TP3008 
176 MV P-TO-P 
AT 5.65 MHZ 
? 


YES PARA 
5-2 


NO 


CONNECT OSCILLOSCOPE 
AND AN/USM-207 TO REPLACE FL3004 
TP3009. {SEE SH 6.) 


TP3009 
198 MV P-TO-P 
MIN AT 5.65 
MHZ 

? 


CONNECT OSCILLOSCOPE 
AND AN/USM-207 TO 
TP3016. (SEE SH 6.) 


REPLACE A3400A MODULE 


TP3016 
1.8 MV P-TQ-P 
MIN AT 
5.65 MHZ? 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 4 of 6) 
NOTE 


4. (a) _ME-30/U Probe B to GND. 
( Rie must first be disconnected from 


(0) 


USING T-CONNECTOR, RETURN TO 


CONNECT ME-30/U PROBE A REPLACE A2000A MODULE 


AND AN/USM-207 TO P3301 
SEE NOTE 4 


PERFORMANCE 
TESTS 


P3301 
400 MV MIN 
AT 46.850 
MHZ 
? 


PARA 
5-2 


RECONNECT P3301 TO 
33301. CONNECT ME-30/U 
PROBE A TO TP3010. (SEE 
SH 6.) 


REPLACE A3300A MODULE 


TP3010 
19 MV MIN 
? 


CONNECT ME-30/U PROBE A 
TO TP3011. (SEE SH 6.) 


REPLACE FL3003 
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5-13. . TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-8 
A2000, A3000 Assemblies Troubleshooting 
(Sheet 5 of 6) 


NOTE 


5. The following steps require a spectrum 
analyzer. If none is available, go to — 
chart 5-1} Sh 14, and follow instructions 


for use of voltmeter at TP3013. 


SEE NOTE 5 


meee ne ARP Aw me 


CONNECT SPECTRUM 
ANALYZER TO 
TP3013 


CONNECT ME-30/U PROBE A 
TO TP3014. (SEE SH 6.) 


TP3014 
220 MV MIN 
? 


1 MHZ THRU 12 
MHZ HARMONICS 


CONNECT SPECTRUM 
ANALYZER TO 
TP3015. (SEE SH 6.) 


NO 
| CONNECT ME-30/U PROBE A | 


TO J3002 


J3002 ae | | | | | | | 
— MV a | REPLACE FL3002 | | | REPLACE A3100A MODULE | 
? 
“Tro 


re 
=.) 
m 
a") 
pas 
> 
a) 
mn 
> 
rae) 


REPAIR CABLE W202/W402 PERFORMANCE 
TESTS 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


POWER 
SUPPLY 
PP-1104(*)/G 


CHART 5-8 


A2000, A3000 Assemblies Troubleshooting 


R-442/VRC 


VOLTMETER 


(Sheet 6 of 6) 


FREQUENCY 
COUNTER 


OSCILLOSCOPE 


AN/USM-207 


INPUT O 


SIGNAL 
GENERATOR 
AN/URM-103 


ME-30/U 


LO-RF © 


A3000 ASSEMBLY 
rer -—Q 
Lo) FS) 
SMC TEE 7 Cot 
(LEAVE 2 43002 © TP3015 
DISCONNECTED) | P2014 P ES 
7P3013 
CXXY) e 
Evoc 43301 0 
TP3012 
*16V OC T7P3011 TP3010 Y 
TP3016 
(mo 
Oo Oo © 
TP3009 
© 
TP3008 
TP3007@ O 
16V OC «) 
© TP3006 
+16V DC | panos = 
pOXY) -15 TO +45V DC 


© 33701 TP3003 


1570 +1.5V OC/ EF _] 
1P3001 w= 
Pane Ca] 


EL4GQ185 
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9-13. 


START 


CONNECT EQUIPMENT 
AS SHOWN ON SH 3 


SEE NOTE 


CONNECT ME-26/U OC PROBE 
TO TP4006. (SEE SH 3.) 
GROUND COMMON LEAD. 


TP4006 
16 VOC + 5% 
? 


REPLACE AND ALINE 
A2100 MODULE 


TP4006 
16 VOC + 5% 
7 


NO 


YES 


5-78 


TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-9 
A4000 Assembly Troubleshooting 
(Sheet 1 of 3) 


SET AN/URM-103 TO 
11.5MHZ, 8-KHZ DEVIATION, 
1-KHZ MODULATION, 120-uV 
RF LEVEL 


CONNECT ME-30/U METER 


LEAD A TP4007. (SEE SH 3.) 
LEAD B TO GND. 


ADJUST R4304 FOR 
1.0-V INDICATION ON 
ME-30/U METER 


REPAIR CHASSIS WIRING 


RETURN TO 
PERFORMANCE 


TESTS 


PARA 
5-2 


NOTE 


R-442/VRC must be set up for Normal Mode, 
even if troubleshooting X-mode audio 
response. 


TP4007 

VOLTAGE ADJUSTS 

TO 1.0 V +100 pV 
? 


NO 


YES 


DISCONNECT ME-30/U. 
CONNECT ME-26/U DC LEAD 
TO TP4002. (SEE SH 3.) 


GROUND COMMON 
LEAD. 


TP4002 
14+2 VDC; NO 
WITHOUT RF 


2 VOC MAX 
? 


YES 


REPLACE AND ALINE 


A4200A MODULE 
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5-13. . TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-9 
A4000 Assembly Troubleshooting 
(Sheet 2 of 3) 


©) © 


[yy 


CONNECT ME-30/U LEADA 


TURN ME-30/U RANGE 
SWITCH TO 0.001. 
CONNECT LEADA 
TO TP4009. (SEE SH 3.) 


TO TP4003. (SEE SH 3.) 
CONNECT LEAD B TO GND. 


REPLACE AND ALINE 
A4300A MODULE 


maka 


TP4009 
TP4003 YES RETURN TO 67 uN MIN 
50 MV MIN PERFORMANCE 
7 TESTS AT be MHZ 
NO NO 
CONNECT ME-30/U LEAD A PARA 
TO TP4004. (SEE SH 3.) 5.2 REPLACE AND ALINE FL4001 


ALINE A4200A. IF 
YES UNABLE TO ALINE, 
REPLACE A4200A. 


TP4004 

2.8 MV MIN 

AT 11.5 MHZ 
? 


REPLACE AND ALINE 
A4100A MOOULE 


NO 


RETURN TO 


CONNECT ME-30/U LEAD A REPLACE AND ALINE 


TO TP4005. (SEE SH 3.) FL4002 TESTS die 
TP4005 
4.0 MV MIN YES PARA 
AT 11.5 MHZ 5-2 
s a 
NO 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-9 
A4000 Assembly Troubleshooting 
(Sheet 3 of 3) 


SIGNAL 
GENERATOR 
AN/URM-103 


LOBES 


POWER 
SUPPLY 
PP-1104(*)/G 


MATCHING 
UNIT 
CN-901/U 


rn | 


RG-58/U 


FREQUENCY 
COUNTER 
AN/USM-207 


T CONNECTOR 


INGOT UG-274/U 


ASSEMBLY 
YELLOW P1002 OOO 


SMC TO 
BNC CABLE ® 
SMC NO. 222 J1002 


- = -(]J1005 
mS P1005 A e 
(ORIENT BLUE x 
COAX AWAY FROM ‘ 
Ainnn TRAY} ‘ 


AluvYyv Ema 


© TP4007 OMe 


i me (Been 
ene! TP4009 
perf (o} 
WZ 
S @ fa 
VRC oa ee 


A4000 ASSEMBLY (BOTTOM) 


| MG | | VOLTMETER | 
ME-30/U 


INPUT 


+16V DC 


GROUNDING POST 


A 


COMMON OHMS DC 
EL4GQ186 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-10 
A5000 Assembly Troubleshooting 
(Sheet 1 of 8) 


NOTES 


CONNECT ME-26/U DC LEAD 
1, Usé FO-14 for reference during 
TO TP5010. (SEE SH 7.) troubleshooting. 


START 
SEE NOTES 1 AND 2 


2. Germanium assemblies A5200 and A5300 mav 
only be replaced by silicon assemblies A5200A 
and A5300A. Do not mix two germanium as- 
semblies (A5200 and A5300) with silicon 
assemblies (A5200A and A5300A). If one of 


SET POWER SUPPLY these assemblies needs-replacing, replace both. 
pD.1INAI*)/2 FOR 496.6 V ee VES 
AND CONNECT TO R-442/ eet a 


VRC. POWER ON. 


CONNECT EQUIPMENT AS 
SHOWN ON SH 7. SET 
R-442/VRC MC-TUNE-KC 


CONNECT ME-26/U DC 
LEAD TO TP5003. (SEE SH 7.) 
GROUND COMMON LEAD. 


REPLACE AND ALINE 
A2100 ASSEMBLY 


SWITCH TO 60.05 MHZ, 
BAND @). 


SET AN/URM-127 FREQ 
RANGE MULT TO X10, 
FREQ RANGE DIAL TO 


TP5003 TP5010 


25.5 VDC YES 16 VDC +5% YES 100, AND ATTENUATOR 
, ? TO X1, ADJUST OUTPUT 
CONTROL DIAL FOR IV 
METER INDICATION. 
NO NO 
REPAIR CHASSIS WIRING. Eee ala js 
RETURN TO PERFORMANCE 
RETUI GROUND LEAD B. NOTE 
TESTS, DB VALUE. 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


INJECT | V INTO TP5013 
AT FREQ IN TABLE A. 


NOTE DB CHANGES AT 
TP5009. 


TP5009 


VALUES AS SHOWN 
? 


REPLACE AND ALINE FL5001 


RETURN TO PERFORMANCE 
TESTS 


PARA 5-2 
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CHART 5-10 
A5000 Assembly Troubleshooting 
(Sheet 2 of 8) 


TABLE A 


TP5009 (OB CHANGE 
AN/URM-127 (HZ) | FROM 1 KHZ VALUE) 


300 
3000 
5000 


TURN R-442/VRC VOLUME 
CONTROL FULLY 
CLOCKWISE 


CONNECT ME-30/U LEAD A 
TO TP5001. (SEE SH 7.) 


TP5001 
15 V MIN 
? 


CHECK A5100A, 0201 AND 
R202. REPLACE, IF NECES- 
SARY. 


SEE NOTE 3 


NOTES 


3. After replacing A5100A module, aline. 


4. Required output voltage 10 wV. (Adjust 
output control dial for 1.0 meter indication. ) 


POWER OFF. CONNECT 


EQUIPMENT AS SHOWN 
ON SH 8. POWER ON. 


ADJUST AN/URM-103 RF 
TUNING CONTROL FOR 
60.05 MHZ, DEVIATION 
CONTROL FOR 8 KHZ, AND 
SET FUNCTION SWITCH 

TO EXT MOD 


SET AN/URM-127 ATTEN. 
UATOR SWITCH TO wV X 10. 
(SEE NOTE 4.) RESET FREQ 
CONTROLS FOR 1 KHZ. 
CONNECT ME-30/U LEAD A 
TO TP5400. (SEE SH 7.) 
GROUND LEAD B. 


CONNECT ME-30/U 
LEAD A TO TPS004. 


(SEE SH 7.) 
GROUND LEAD TOB. 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-10 
A5000 Assembly Troubleshooting 
(Sheet 3 of 8) 


NOTES 
REPEAT MEASUREMENT 
WITH AN/URM-127 SET 
AT 500 HZ AND 3 KHZ 


REPLA , meer 
TO aE S CORGANGE Coke 9. Repeat Distortion Test steps 6 thru 11, but 


take measurements at TP5005 instaad 
of on Test Cable No. 1. 


6. After replacing A5100A module, aline. 


TP5004 

7.75 MIN AT 

ALL FREQ 
7 


PARA 
5-2 


TP5005 
1.7% DISTORTION 
MAX 


CONNECT ME-30/U TO 
TP5005. (SEE SH 7.) 


REPLACE K5001. RETURN 
TO PERFORMANCE TESTS. 


CHECK A5100A, R202 

AND 0201. REPLACE, IF 
NECESSARY. (SEE NOTE 6.) 
RETURN TO PERFORMANCE 
TESTS. 


TP5005 
17 V MIN 
? 


RESET AN/USM-127 FOR 
1000-HZ MODULATING 


CONNECT ME-30/U LEAD A 
TO TP5007. (SEE SH 7.) 


TP5007 NO CHECK DISTORTION 
17 V MIN AT TP5005 
? 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CONNECT TS-723/U METER 
LEAD A TO TP5006. 
(SEE SH 7.) 


ADJUST AN/USM-127 
OUTPUT CONTROL DIAL 
FOR 0.22-V INDICATION 
ON TS-723/U METER 


CONNECT TS-723/U METER 
LEAD A TO TP5013. 

(SEE SH 9.) (SEE NOTE 7.) 
OBSERVE VOLTAGE. 


CHART 5-10 


A5000 Assembly Troubleshooting 


(Sheet 4 of 8) 


REPLACE AND ALINE 
A5100A MODULE. RETURN 
TO PERFORMANCE TESTS. 


REPEAT AUDIO GAIN ANO 
DISTORTION TEST USING 
3000-HZ MODULATING 
FREQ 


NOTES 


7. This test point will be used to measure the 


input (received audio) voltage from th 
meet ie module. : : 


8. Repeat Distortion Test steps 6 thru 11, but 


take measurements at TP5006 instead of 
Test Cable No. 1. 


ADJUST AN/URM-127 FOR 
150 HZ AT2V. ADJUST 
AN/URM-103 DEVIATION 
CONTROL FOR 3 KHZ 
METER INDICATION. 


TP5013 

0.5 V MIN 

0.94 V MAX 
? 


CHECK DISTORTION 
AT TP5006 


SEE NOTE 8 


TP5006 
1.7% DISTORTION 
MAX 
? 


YES 


5-84 


3000 HZ 
TEST OK 
? 


YES 


NO 


REPLACE AND ALINE 
A5100A MODULE. RE- 


TURN TO PERFORMANCE 
TESTS. 


PARA 
5-2 


SET R-442/VRC SQUELCH 


SWITCH TO NEW ON 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-10 . 
A5000 Assembly Troubleshooting 
(Sheet 5 of 8) 


a 


CONNECT TS-723/U METER 
LEAD C TO TP5008. 


¢ + 
(SEE SH 7.) 


ADJUST AN/URM-127 
OUTPUT CONTROL DIAL 
FOR 0.20 V AT TP5013. 

(SEE SH 7.) 


NOTES 
9. Set TS-723/U FUNCTION switch to METER. 


10. That is, limiting occurs. 


SEE NOTES 


INCREASE MODULATION 
LEVEL BY ADJUSTING AN/ 
URM-127 OUTPUT CONTROL 
UNTIL TP5008 VOLTAGE 
STOPS INCREASING 

SEE NOTE 10 


R-442/VRC 
CALL LAMP 
LIT 
”) 


TP5008 
4V MIN 
8 V MAX 
? 


ALINE A5200A AND 
A5300A. REPLACE, IF 
NECESSARY. 


REDUCE AN/USM-127 
OUTPUT UNTIL TP5013 
VOLTAGE IS 0.15 V 


SEE NOTE 9 


CHECK A5200A, A5300A 
AND $102. IF NECESSARY, 
REPLACE. RETURN TO 

PERFORMANCE TESTS. 


R-442/VRC 

CALL LAMP 

LIT 
? 


CHECK AND IF NECESSARY 
REPLACE K5002 AND $102 


PARA 
5-2 


RETURN TO 
PERFORMANCE 
TESTS 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-10 
A5000 Assembly Troubleshooting 
(Sheet 6 of 8) 


R-442/VRC 
CALL LAMP 
OFF 


CHANGE R-442/VRC CALL 
LAMP SWITCH TO OLD ON. 
SET AN/URM-127 FREQ 

TO 7300 HZ. 


CONNECT TS-723/U METER 


s L 1 CAN ¢ TN TPENNE 
| Pewee 1 Pee ee me ee | | | LORY U ty tt vue. 


SET AUDIO OSCILLATOR 


R-442/VRC 
CALL LAMP 
OFF 


R-442/VAC 
CALL LAMP 
OFF 


CHECK AND, !F 
NECESSARY, REPLACE ADJUST OLD SQUELCH 
| A5200A, A5300A, | | | POT. (SEE SH 7.) | 


¥EAND ANN C1NI 
| WIUUEL Aity vive | | | 


SEE NOTE 13 


R-442/VRC 
CALL LAMP 
OFF 


RETURN TO 
PERFORMANCE 
TESTS 
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RETURN TO 
PERFORMANCE 
TESTS 
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5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-10 
A5000 Assembly Troubleshooting 


(Sheet 7 of 8) 


POWER 
SUPPLY 
PP-1104(*)/U 


MULTIMETER 
ME-26/U 


VOLTMETER 


SIGNAL 
GENERATOR 
AN/URM-127 


OUTPUTO 


RAISE A3000 TRAY 


A5000 ASSEMBLY 
TEST POINTS 


EL4GQ187 


5-87 


TM 11-5820-401-34-3/0967-LP-432-3060 


5-13. TROUBLESHOOTING FLOW CHARTS. (CONT) 


CHART 5-10 
A5000 Assembly Troubleshooting 
(Sheet 8 of 8) 


DISTORTION 
ANALYZER 
B TS-7FZ3(*/U c 
A D SIGNAL 
AF INPUT METER GENERATOR 


AN/URM-103 


ANT 
POWER EXT MOD LO RF 
SUPPLY > 
-1104(* 
PP-1104(*)/G MATCHING O 
UNIT « R-442 


CN-901/U 


ADAPTER 
UG-514 
(OBSERVE 
POLARITY) 


a 


er  FREQA 


SIGNAL 
GENERATOR 
AN/URM-127 


FREQUENCY 


COUNTER 
AN/USM-207 


_ OUTPUT 


| RG-58/U | | 


T CONNECTOR 


TEST CABLE NO. 1 UG-274/U 


EL4GQ188 
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Section Ill ALINEMENT AND ADJUSTMENT PROCEDURES 


Subject Para Page 
COTTON A statcounter eminent eaten 
Crystal Melerence System (CRS) (est <mzncnninaaadacmannsinten eataereenmnns 
Local Oscillator: -A1500 “AliMGINentincsiticcicidscvorccbainctenwimentanisst onwlerctunaactalbadidealmernimead’s 5-93 
Local Oscillator A1500 Alternate Alinement Procedure ......cccccccccccteeceteee eres 5-96 
Tune Ay LOOO! AUIS CN scastastas sisradecaa ri tagesay tsar nerannans cha apienaiade ac aanene tegianalaouneroasitay 
IP CiscrminatohnaeUO AINE MON sess ice rie cute aenwe sie neeies eee cersen nde teow. Cie an sigan Reaves ee esis 5-19 5-101 
Silicon Version IF Discriminator A4200A Alinement 0.0.00... cn 5-20 
Audio and Squelch Preamplifier A4300 Alinement......... 00... eee e ee eeeeee eee e teeters 5-21 
Silicon Version Audio and Squelch Preamplifier A4300A 
PIN M TM NON edt ete cerca ty iy 
A5300..Squelch: Filter AlinOMOENt wisiiiicrcmusincroneiiascidrreedaeeruaiin ig enianeienimnniencs 
Silicon Version A5300A Squelch Filter Alin@Ment.......... eee eeer ieee 
A5200 Squelch Amplifier Alinement, NEW SQUELCH Level .........::cceeee 
Silicon Version A5200A Squelch Amplifier Alinement, NEW SQUELCH 
3's] Ree reer rennet eter tree re vene ey etree tet ere errr re rt tent eererrrcr Tern rent Ter 
A5200 Squelch Amplifier Alinement, OLD SQUELCH Level... eee 
Silicon Version A5200A Squelch Amplifier Alinement, OLD SQUELCH 
CO at sicesiaarnad aot enieen ana tinea eta byoahad ptieiaiun aceite aupas tha Simeon raeinbaaita aims na riea li tobhotaae 5-28 5-127 


5-14. GENERAL. 


This section contains alinement instructions for use with Test Cable No. 1 and TMDE (discrete test 


equipment). The instructions are presented in individual procedures which apply to a specific stage of 
the receiver. 


Except for the local oscillator alinements, each procedure is self-contained; that is, all necessary 
instructions are provided without reference to any previously performed alinement. Therefore, it is 
possible to use the procedures in this section to aline an individual module without doing any work on 
other stages in the radio. 


However, this maintenance approach is not recommended. It is best to perform a complete realine- 
ment of all modules after replacing an individual module. This should be done even if the radio has 
undergone its annual realinement less than one year prior to the repair. 


Careful performance of all the instructions contained in the alinement procedures ensures that the 
radio will meet all performance standards outlined in section | of this chapter. Although the radio may 
seem to work satisfactorily if other quick-fix methods are used, there is no guarantee that such meth- 
ods will result in proper performance when the radio is used along with secure equipment, or for other 
than voice communication. 
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5-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. 


PURPOSE. This test is performed to make sure that the local oscillator will not be pulled off fre- 
quency by a malfunctioning CRS. Steps 1 through 8 involve a quick check to determine whether the 
CRS is putting out an incorrect error signal causing improper local oscillator frequency and loss of 
audio tone. The remaining steps are done with the local oscillator disconnected from the CRS in order 
to check CRS performance in response to a nonfluctuating 42.00-MHz signal generator output. If the 
CRS passes the second part of the test, it will be able to correct normal fluctuation in local oscillator 
frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 

Power Supply PP-1104(*)/G Loudspeaker LS-454/U 

Test Cable No. 1 Multimeter ME-26(*)/U 

Rf Cable RG-58/U Amphenol Adapter M-39012/16 


TEST SETUP. Connect the equipment as shown in test setup diagram (A). Remove R-442/VRC top 
and bottom covers. (Sed_paragraph 2-7. 


SIGNAL 
GENERATOR 


AN/URM-103 
LO RF 


POWER 5 
SUPPLY 8 
PP-1104(*)/G MATCHING = 
[ UNIT 
CN-901/U 
2 
B 
Oo 
9 O FREQA 
FREQUENCY LOUDSPEAKER 
COUNTER LS-454/U 
AN/USM-207 
INPUT Q 
T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GQ088 
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5-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate equipment, inject 100-uv rf at 30 MHz; 1-kHz modulation; 8-kHz deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


R-442/VRC POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


AN/URM-103 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 


RF OUTPUT 
DEVIATION 
RF SET TO LINE 


LO RF UV 


AN/USM-207 POWER 
DISPLAY 
SENSITIVITY 
FUNCTION 
GATE TIME 
DIRECT/HETERODYNE 
INPUT 
FREQUENCY TUNING-MC 


TEST PROCEDURE 


NOTE 


POSITION/SETTING 


ON-RESET 


30. 0 
Clockwise one-third turn 
NEW OFF 


OPERATE (allow 15-minute warmup) 
1000 Hz 


30.00 (check on counter) 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

100pv 


TRACK (allow 5-minute warmup) 
MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10*(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 100-pv rf 
level; then disconnect the T-connector from the counter. 


1. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
1000-Hz tone will be heard on speaker. If no tone is heard, CRS may be defective. Make 


sure T-connector is disconnected from counter. 


2. Adjust R-442/VRC VOLUME control for comfortable level. 
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5-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


ee FROM 
P1004 Bieta (a(=15 SIG. GEN 


AMPHENOL 
M39012/16 


good ground. 
. Ground TP3001 (3) with screwdriver. 


. Adjust L1502 (4) to get clearest possible 1000-HZ tone from speaker. 
. Remove ground from TP3001. Tone must not change. 


NO oO 


NOTE 


If the tone heard changes to a rushing noise when step 7 is completed, the CRS is 
defective. See the troubleshooting section. 


8. Set R-442/VRC MC-TUNE-KC control to 40.00 MHz, then back to 30.00 MHz. Tone must not 
change. 


NOTE 


If the tone changes after step 8 is completed, the CRS may be defective. See the 
troubleshooting section. 


9. Set R-442/VRC MC-TUNE-KC control to 30.50 MHz. 

10. Remove rf cable and matching unit from AN/URM-103 LO-RF jack and insert in HI-RF 
jack. 

11. Remove P1004 from J1004 on A1000 tray. 

12. Remove rf cable from ANT jack on R-442/VRC. 

13. Connect rf cable to P1004 using Amphenol Adapter M-39012/16. 
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5-15. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT) 


14. Connect T-connector to frequency counter. 

15. Set AN/URM-103 RF OUTPUT control to 125 KUV. 

16. Adjust AN/URM-103 RF TUNING control for 42.00-MHz output. Verify frequency on 

frequency counter. 

17. Set ME-26(*)/U to 3-vdc scale and turn ZERO ADJ for midscaie reading. 

18. Connect ME-26(*)/U positive lead to TP3001 (3) and negative lead to ground. 

19. Check reading on ME-26(*)/U. Meter should read zero vdc (midscale), with Slight 
fluctuation. 


NOTE 


If ME-26(*)/U reads greater than + 0.32 vdc or less than -0.32 vdc, the CRS is 
defective. See the troubleshooting section. 


20. Slowly turn AN/URM-103 RF TUNING control to increase output frequency to 42.25 MHz. 
Note change in reading on ME-26(*)/U. 

21. Slowly turn AN/URM-103 RF TUNING control to decrease output frequency to 41.75 MHz. 
Note change in reading on ME-26(*)/U. 


NOTE 


In steps 20 and 21, ME-26(*)/U should vary smoothly at least + 0.5 vdc and then at least 
-0.5 vdc. If not, the CRS is defective. See the troubleshooting section. 


22. Proceed td_paragraph 5-16] Local Oscillator A1500 Alinement. 
5-16. LOCAL OSCILLATOR A1500 ALINEMENT. 


PURPOSE. If the local oscillator is operating at the correct frequency, the CRS will not ouput a dc 
error signal. This procedure alines the oscillator by tuning its circuits to bring the CRS error signal as 
close to zero as possible. The Crystal Reference System Test_(paragraph 5-15) must be done prior to 
performing this alinement. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Multimeter ME-26(*)/U 
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5-16. _ LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/VRC top 
cover. (Se¢_paragraph 2-7)) Connect P1004 to J1004 on the A3000 tray. 


(4) 


SIGNAL 
GENERATOR 
AN/URM-103 


LO RF 


| POWER | 


SUPPLY ? 
PP-1104(*)/G MATCHING 
UNIT 
+O O— CN-901/U 
= 
B + 5 
O 0 
co) 
2 O FREQA 
F = 
re) 
FREQUENCY 
LOUDSPEAKER 
j COUNTER LS-454/U 
é AN/USM-207 
N INPUT 
fe) 
T CONNECTOR 
A UG-274/U 
O TEST CABLE NO. 1 
Lo 
EL4GQ088 


INITIAL EQUIPMENT CONTROL SETTINGS. Change the final settings used in the CRS Test as 
follows: 


1. Set AN/URM-103 RF OUTPUT switch to 0-10 KUV. 
2. Adjust AN/URM-103 RF TUNING control for 42.00-MHz output. 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
42 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 100-uV rf 
level; then disconnect the T-connector from the counter. 


3. Set R-442/VRC MC-TUNE-KC control to 42.00 MHz. 
4. Adjust AN/URM-103 DEVIATION control for 8-kHz reading on DEVIATION KHZ meter. 
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LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 


ALINEMENT PROCEDURE 


Pow 


OOO ND 


EL4Gqo090 


Connect ME-26(*)/U positive lead to TP3001 (1) and negative lead to ground. (See test setup 
diagram .) 

Adjust C1501 (2) for clear audio tone and zero-volt reading on ME-26(*)/U. Zero-volt reading 
means zero deflection from 1.5 v center of scale. 

Set R-442/VRC MC-TUNE-KC control to 30.00 MHz. 

Connect AN/USM-207 to T-connector. 

Adjust AN/URM-103 RF TUNING control for 30.00-MHz output. 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 100-uv rf 
level; then disconnect the T-connector from the counter. 


Adjust L1502 (3) for clear audio tone and zero-volt reading on ME-26(*)/U. 
Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

Connect AN/USM-207 to T-connector. 

Adjust AN/URM-103 RF TUNING control for 52.00-MHz output. 
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5-16. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT) 


10. Adjust L1501_ (4) for clear audio tone and zero-volt reading on ME-26(*)/U. (See test setup 
diagram (BY page 5-951) 
11. Set R-442/VRC to 42.00 MHz and AN/URM-103 to 42 MHz. 


12. Repeat steps 2 through 10 to make sure that local oscillator tracks with no more than 0.5-vdc 


error signal required in any of the three test frequencies. 
NOTE 


If the ME-26(*)/U indicates more than + 0.5 vdc or less than -0.5 vdc in any frequency, 
and repetition of steps 2 through 10 does not correct the problem, replace the A1500 
assembly. 


5-17. LOCAL OSCILLATOR A1500 ALTERNATE ALINEMENT PROCEDURE. 


PURPOSE. This procedure permits alinement of the local oscillator without the use of a signal 
generator. The frequency of the local oscillator is checked directly with a counter; therefore, the 
presence of an audible audio tone is not important. Thus, alinement does not depend on the per- 
formance of the A4000 or A5000 sections of the receiver. The CRS Test (paragraph 5-15) |must be 
done prior to performing this alinement. 


TEST EQUIPMENT AND MATERIALS 
Frequency Counter AN/USM-207 Multimeter ME-26(*)/U 
Amphenol Adapters (two) M-39012/16 One extra SMC rf cable 
T-Connectors (two) UG-274/U 


TEST SETUP. Connect equipment as shown in test setup diagram (A) ; 


OFREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


INPUT © 


A1000 
ASSEMBLY 


ete 
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5-17. LOCAL OSCILLATOR A1500 ALTERNATE ALINEMENT PROCEDURE. (CONT) 
INITIAL EQUIPMENT CONTROL SETTINGS. Change the final settings used in the CRS test as follows: 


1. Set R-442/VRC MC-TUNE-KC control to 30.00 MHz. 
2. Set AN/USM-207 SENSITIVITY switch as necessary to trigger frequency counter. 


ALINEMENT PROCEDURE 


EL4GQ092 


1.Connect M&26(*)/U positive lead to TP3001 (1) and negative lead to ground. (See test setu~ 
diagram (B) .) 


NOTE 


In the following adjustments, it may not be possible to achieve zero-frequency error and 
zero-vdc indication on the ME-26(*)/U. Local oscillator tolerance with the CRS con- 
nected is + 3.5 kHz. The ME-26(*)/U should not exceed + 0.5 vdc. 


. Adjust L1502 (2) for 41.5-MHz reading on counter and zero vdc (midscale) on ME-26(*)/U. 

. Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

. Adjust L1501 (8) for 63.5-MHz reading on counter and zero vdc (midscale) on ME-26(*)/U. 
Set R-442/VRC to 42.00 MHz. 

. Adjust C1501 (4) for 53.5-MHz reading on counter and zero vdc (midscale) on ME-26( *)/U. 

. Set R-442/VRC to 30.00 MHz. 

Repeat steps 2 through 6 until ME-26(*)/U reads zero vde for all three frequencies. 

. Reconnect P1004 to J1004. 


OMNRDOARWDP 
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5-18. TUNER A1000 ALINEMENT. 


PURPOSE. This procedure tunes the A1000 assembly to produce maximum amplification of low-level 
signals and maximum attenuation of noise. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frquency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


TEST SETUP. Connect equipment as shown in test setup diagram (A) : 


SIGNAL 
GENERATOR 


AN/URM- 103 
LO RF 


POWER s 
‘SUPPLY 8 
PP-1104(*)/G MATCHING C 
i UNIT 
CN-901/U 
=) 
~~ 
fo) 
9 
oO 
o O FREQA 
FREQUENCY LOUDSPEAKER 
COUNTER LS-454/U 
AN/USM-207 
INPUT Q 
T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GQ088 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate equipment, inject unmodulated rf carrier at 30, 52, 53, 75, 65, and 52 MHz, 
in that order. Rf output level will vary according to alinement requirements. 
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5-18. TUNER A1000 ALINEMENT. (CONT) 


CONTROL AND SWITCH SETTINGS 


ALINEMENT PROCEDURE 


TP5011 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
R-442/VRC POWER ON-RESET 
BAND 
MC-TUNE-KC 30.00 
SQUELCH NEW OFF 
VOLUME Fully clockwise 
AN/URM-103 FUNCTION MOD OFF 
RF OUTPUT LO, 0-10 KUV 
LO RF UV Set to zero output 
BAND SWITCH 
RF TUNING 30.00 
OPERATE/OFF/STAND BY OPERATE 
AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10*(black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 


EL4GQ093 
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5-18. TUNER A1000 ALINEMENT. (CONT) 
30-M Hz Test 


1. Check AN/URM-103 frequency output on frequency counter, then disconnect from counter. 

2. Set ME-30(*)/U to 3-volt scale. 

3. Connect ME-30(*)/U positive lead to TP5012 (1), and negative lead to ground. (See test setup 
diagram(B)[ page 5-99) 

4. Note reading on ME-30(*)/U. 

5. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 3 reading. 

6. Adjust C1104 (2), C1205 (3), and C1305 (4) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. 


52-MHz Test 


7. Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

8. Adjust AN/URM-103 RF TUNING control to 52.00 MHz. Check on frequency counter. 

9. Set AN/URM-103 LO RF UV control for zero-rf output. 

0. Note reading on ME-30(*)/U. 

1. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 10 reading. 

12. Adjust L1102 (5), L1202 (6), and L1302 (7) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram .) 


1 
1 


53-MHz Test 


13. Set R-442/VRC MC-TUN E-KC control to 53.00 MHz. 

14. Adjust AN/URM-103 RF TUNING control to 53.00 MHz. Check on frequency counter. 

15. Set AN/URM-103 LO RF UV control for zero-rf output. 

16. Note reading on ME-30(*)/U. 

17. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 16 reading. 

18. Adjust L1103 (8), L1203 (9), and L1303 (10) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram (B) ) 


75-MHz Test 


19. Set R-442/VRC MC-TUNE-KC control to 75.00 MHz. 

20. Adjust AN/URM-103 RF TUNING control to 75.00 MHz. Check on frequency counter. 

21. Set AN/URM-103 LO RF UV control for zero-rf output. 

22. Note reading on ME-30(*)/U. 

23. While observing ME-30(*)W, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 22 reading. 

24. Adjust L1101 (11), L1201 (12), and L1301 (13) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram (B) ‘i 
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TUNER A1000 ALINEMENT. (CONT) 


65-MHz Test 


30. 


. Set R-442/VRC MC-TUNE-KC control to 65.00 MHz. 

. Adjust AN/URM-103 RF TUNING control to 65.00 MHz. Check on frequency counter. 

. Set AN/URM-103 LO RF UV control for zero-rf output. 

. Note reading on ME-30(*)/U. 

. While observing ME-30(*)W, increase rf output level of AN/URM-103 by turning LO RF UV 


control until ME-30(*)/U drops to one-half of step 28 reading. 
Adjust C1101 (14), C1201 (15), and C1301 (16) for lowest possible ME-30(*)/U reading and 
minimum noise from speaker. (See test setup diagram () 5) 


Mixer Adjustment 


31. Set R-442/VRC MC-TUNE-KC control to 52.00 MHz. 

32. Adjust AN/URM-103 RF TUNING control to 52.00 MHz. Check on frequency counter. 

33. Set AN/URM-103 LO RF UV control for zero-rf output. 

34. Note reading on ME-30(*)/U. 

35. While observing ME-30(*)/U, increase rf output level of AN/URM-103 by turning LO RF UV 
control until ME-30(*)/U drops to one-half of step 34 reading. 

36. Set ME-30(*)/U to 1-volt scale. 

37. Adjust C1404 (17) for lowest possible ME-30(*)/U reading. (See test setup diagram .) 


NOTE 


The ME-30(*)/U reading can also decrease if C1404 is turned in or out too far. The first 
sharp decrease in the ME-30(*)/U reading will indicate the correct C1404 adjustment. 


5-19. IF DISCRIMINATOR A4200 ALINEMENT. 


PURPOSE. This procedure enables the discriminator to provide maximum separation of the audio 
signal from the rf carrier. Adjusting for zero vdc at TP4003 ensures that T4206 and T4207 are con- 
ducting equally around the carrier frequency. Adjusting for maximum ac at TP4007 ensures that the 
discriminator is tuned exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


Multimeter ME-26(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) ,Lpage 5-102] Remove 
R-442/VRC bottom cover. (See@_paragraph 2-7.) 
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5-19. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


() 


| POWER | 


PP-1104(*)/G 


‘SUPPLY 


GENERATOR 
AN/URM-103 
LO RF 
ce) 


MATCHING 
UNIT 
CN-901/U 


O FREQA 


FREQUENCY 
COUNTER LS-454/U 


TEST CABLE NO. 1 


AN/USM-207 


INPUT 


T CONNECTOR 
UG-274/U 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate equipment, inject 20-uv rf at 30 MHz, 1-kKHz modulation; 8-kHz deviation. 


EQUIPMENT 


R-442/VRC 


AN/URM-103 


5-102 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAN D BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POSITION/SETTING 


ON-RESET 


30.00 
Fully clockwise 
NEW OFF 


OPERATE 
1000 Hz 


LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO 
LINE meter is over red line 

20 uv 


LOUDSPEAKER 
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5-19. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/USM-207 POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10° (black knob) 
DIRECT/HETERODYNE DIRECT 


INPUT 0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 


ALINEMENT PROCEDURE 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 


be. Dc TP4007 
12 © 


A4000 TRAY 
BOTTOM VIEW 
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5-19. IF DISCRIMINATOR A4200 ALINEMENT. (CONT) 


. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 

. Set ME-26(*)/U to 1-vdc scale and turn ZERO ADJ for midscale reading. 

. Set ME-30(*)/U to 3-volt scale. 

. Lift A4000 tray (1). (See test set up diagram (B) {page 5-103}) 

. Connect ME-26(*)/U positive lead to TP4003 (2), and negative lead to ground. 

. Connect ME-30(*)/U positive lead to TP4007 (8), and negative lead to ground. 

. Adjust T4206 (4) for zero-vdc reading (center of scale; no deflection) on ME-26(*)/U. 

. Adjust T4207 (5) for peak reading ME-30(*)/U. 

. Repeat steps 7 and 8 until maximum ME-30(*)/U reading and zero-vdc ME-26(*)/U reading 
occur at the same time. 


OONDOOAaAHLWND + 


5-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. 


PURPOSE. This procedure enables the integrated circuit discriminator to provide maximum separa- 
tion of the audio signal from the rf carrier. Coil L4202 is adjusted to tune the fm detector portion of the 
integrated circuit exactly to the 11.5-MHz center frequency. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 
TEST SETUP. Connect the equipment as shown in test setup diagram (A) Remove R- 


442/VRC bottom cover. (See_paragraph 2-7.) 
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5-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


ANT 
SIGNAL 
GENERATOR 


o 


.@) 


A 


aed 


25.5V DC 


TEST CABLE NO. 1 


AN/URM-103 
POWER ren 2 aes P201 
‘SUPPLY g C22t>- 
PP-1104(*)/G MATCHING ro) nt Seen ee 
x 


RG-58/U 


WIAA TUPI AUDIO 
UNIT ° 
CN-901/U 

O FREQA 

FREQUENCY 


i K 
COUNTER L 4 
AN/USM-207 ana 


INPUT A 


Geers 55, 


T CONNECTOR 
UG-274/U 


EL4GQ088 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. If using alternate equipment, inject 20-uv rf at 30 MHz, 1-kHz modulation; 8-kHz deviation. 


EQUIPMENT 


R-442/VRC 


AN/URM-103 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POSITION/SETTING 


ON-RESET 


30.00 
Fully clockwise 
NEW OFF 


OPERATE 
1000 Hz 


30.00 

10 

LO, 0-10 KUV 

Fully clockwise 

Adjust until needle on IF UV RF SET TO 
LINE meter is over red line 

20 uv 
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5-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 
CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/USM-207 | POWER TRACK 
DISPLAY MIN (fully counterclockwise) 
SENSITIVITY PLUG IN 
FUNCTION FREQ 
GATE TIME 10*(black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 


0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 


ALINEMENT PROCEDURE 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 


A4000 TRAY 
BOTTOM VIEW 
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5-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT) 


1. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
2. Set ME-30(*)/U to 1-volt scale. 

3. Lift A4000 tray (1). (See test setup diagram(B) [page 5-106}) 

4. Connect ME-30(*)/U positive lead to TP4007 (2), and negative lead to ground. 

5. Adjust L4202 (3) for maximum indication on ME-30(*)/U. 


5-21. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. 
PURPOSE. This procedure adjusts the gain of the A4300 assembly. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram (A) . Remove R-442/VRC 
bottom cover. (Seg _paragraph 2-7.| 


SIGNAL 
GENERATOR 


AN/URM-103 
LO RF 


POWER 
SUPPLY 


PP-1104(*)/G 


MATCHING 
UNIT 
CN-901/U 


RG-58/U 


RG-58/U 


O FREQA 


F 

REQUENCY LOUDSPEAKER 
COUNTER LS-454/U 
AN/USM-207 

INPUT Q 
T CONNECTOR 
UG-274/U 
TEST CABLE NO. 1 
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5-21. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 20-uv rf at 30 MHz, 1-kKHz modulation; 8-kHz 


deviation. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH 


R-442/VRC POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


AN/URM-103 OPERATE/OFF/STAND BY 
FUNCTION 
BAND SWITCH 
RF TUNING 
DEVIATION RANGE KHZ 
RF OUTPUT 
DEVIATION 
RF SET TO LINE 


LO RF UV 


AN/USM-207 POWER 
DISPLAY 
SENSITIVITY 
FUNCTION 
GATE TIME 
DIRECT/HETERODYNE 
INPUT 
FREQUENCY TUNING-MC 


ALINEMENT PROCEDURE 


NOTE 


POSITION/SETTING 


ON-RESET 
(A) 
30.00 
Fully clockwise 
NEW OFF 


OPERATE (allow 15-minute warmup) 
1000 Hz 
8) 
30.00 
10 
LO, 0-10 KUV 
Fully counterclockwise 
Adjust until needle on IF UV RF SET TO 
LINE meter is over red line 
20 uv 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10*(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 100-uv rf 
level; then disconnect the T-connector from the counter. 
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5-21. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT) 


. Remove A4300 cover (2). 


OoahWwoNn — 


rs 6 


TP4002 


TP4001 


TP4003 
DISCR TP4005 


TP4004 (0) 


TP4006 
16V DC TP4007 


() TP4008 


3 
{—_} @ 
Q : 
©) o>) 
\. SO) a A4000 TRAY 
= se Fou BOTTOM VIEW 
A4300 4 
COVER REMOVED EL4GQ096 


. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
. Set ME-30(*)/U to 1-volt scale. 
. Lift A4000 tray (1). (See test setup diagram (B) .) 


. Connect ME-30(*)/U positive lead to TP4007 (3), and negative lead to ground. 
. Adjust R4304(4) for 0.8-vac reading on ME-30(*)/U. 


5-22. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. 


PURPOSE. This procedure adjusts the gain of the A4300A assembly. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 
Frequency Counter AN/USM-207 


Power Supply PP-1104(*)/G 
Test Cable No. 1 


Matching Unit CN-901/U 
T-Connector UG-274/U 
Loudspeaker LS-454/U 
Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram(A), [page 5-170) Remove 
R-442/VRC bottom cover. (Seq _paragraph 2-7.) 


5-109 


TM = 11-5820-401-34-3/0967-LP-432-3060 


5-22. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


POWER 
SUPPLY 


PP-1104(*)/G 


TEST CABLE NO. 1 


SIGNAL 
GENERATOR 


AN/URM-103 
LO RF 


MATCHING 
i UNIT 


RG-58/U 


CN-901/U 


RG-58/U 


1@) 


FREQA 


FREQUENCY 


COUNTER 
AN/USM-207 


INPUT © 


T CONNECTOR 
UG-274/U 


P201 


LOUDSPEAKER 
LS-454/U 


EL4GQ088 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 10-uv rf at 64 MHz, 1-kHz modulation; 8-kHz 


deviation. 


EQUIPMENT 


R-442/VRC 


AN/USM-207 


5-110 


CONTROL AND SWITCH SETTINGS 


CONTROL OR SWITCH 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


ON-RESET 


64.00 
Fully cl 


ockwise 


NEW OFF 


TRACK 


MIN (fully counterclockwise) 


PLUG IN 


FREQ 


10*(black knob) 


DIRECT 


0.3 V MAX (both switches to left) 


100 
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5-22. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


EQUIPMENT 


AN/URM-103 


CONTROL AND SWITCH SETTINGS (CONT) 


CONTROL OR SWITCH 


OPERATE/OFF/STAND BY 
FUNCTION 
BAND SWITCH 


RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


ALINEMENT PROCEDURE 


NOTE 


POSITION/SETTING 


OPERATE (allow 15-minute warmup) 
1000 Hz 


LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

10puv 


Check the frequency counter to make sure that the signal generator is outputting exactly 
64 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 10uv rf 

level; then disconnect the T-connector from the counter. 


A4300A 


OS ZO 
eae) 
K05Q) 
© 
TP4001 © 
TP4002 
TP4003 
DISCR TP4005 
P4004 (0) 
TP4006 
16V DC TP4007 


a © ©) (©) tPa008 


YAAODE 7X\NORMAL (sxe) 
(ons) (9) TP4009 


© TP4010 (OY 
= LAG 
Le @ 


A4000 TRAY 
BOTTOM VIEW 


COVER REMOVED as EL4GQ097 
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5-22. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT) 


1. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter reads 8 kHz. 
2. Set ME-30(*)/U to 1-volt scale. 

3. Lift A4000 tray (1). (See test setup diagram(B), [page 5-111) 

4. Remove A4300A cover (2). 

5. Connect ME-30(*)/U positive lead to TP4007 (3) and negative lead to ground. 

6. Adjust R4304 (4) for 0.8-vac reading on ME-30(*)/U. 


5-23. A5300 SQUELCH FILTER ALINEMENT. 


PURPOSE. This procedure adjusts the gain of Squelch Amplifier A5200 in the NEW SQUELCH mode 
of operation. By adjusting Resistor R5301 in the squelch filter, the filter is properly tuned to attenuate 
the 150-Hz squelch tone, thus providing maximum degenerative feedback to the squelch amplifier for 
all frequencies other than 150 Hz. This permits the squelch amplifier to provide maximum gain for 150- 
Hz signals. Alinement of the A5300 squelch filter must be done before the A5200 Squelch Amplifier 
Alinement, NEW SQUELCH Level, paragraph 5-251] 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Signal Generator AN/URM-127 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Frequency Counter AN/USM-207 Voltmeter ME-30(*)/U 


Test Cable No. 1 


TEST SETUP. Connect the equipment as shown in test setup diagram (A). Remove 


R-442/VRC top cover. (Seg paragraph 2-7. 


SIGNAL 
GENERATOR 
AN/URM-103 


EXT MOD 
POWER 1 Oo 
SUPPLY 
PP-1104(*)/G MATCHING 
UNIT 


CN-901/U 


OFREQA 


SIGNAL 
GENERATOR 
AN/URM-103 


FREQUENCY 
COUNTER 
AN/USM-207 


LOUDSPEAKER 
LS-454/U 


OUTPUT OQ 


T CONNECTOR 
UG-274/U 


T CONNECTOR 


A | UG-274/U 
TEST CABLE NO. 1 


EL4GQ098 
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5-23. A5300 SQUELCH FILTER ALINEMENT. (CONT) 
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 

table. When using alternate equipment, inject 1000-uv rf at a frequency that gives maximum TP5008 
voltage. Use variable external modulation around 150-Hz reference. Deviation will vary according to 
alinement requirements. 


EQUIPMENT CONTROL OR SWITCH 


R-442/VRC 


AN/URM-103 


AN/URM-127 


AN/USM-207 
(to verify 
AN/URM-127 
low-frequency 
output) 


AN/USM-207 
(to verify 
AN/URM-103 
high-frequency 
output) 


CONTROL AND SWITCH SETTINGS 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 


FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 

OUTPUT CONTROL 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


ON-RESET 

Follow instructions 
Follow instructions 
Fully clockwise 
OLD ON 


n alinement procedure 
n alinement procedure 


OPERATE 

EXT MOD 

Follow instructions 

Follow instructions 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

Set to 1 K (1000pVv) 


n alinement procedure 
n alinement procedure 


ON 
x] 
150 
x10 
Fully clockwise (maximum) 


TRACK 

MIN (fully counterclockwise) 
0.1 v 

1 

FREQ 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10°(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 
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A5300 SQUELCH FILTER ALINEMENT. (CONT) 


ALINEMENT PROCEDURE 


5-114 


ILLUSTRATED AS VIEWED WITH 
R442 IN VERTICAL POSITION 


EL4GQ099 


Disconnect rf cable from R-442/VRC ANTENNA port. 
. Lift R-442/VRC A3000 tray (1). (See test setup diagra (B) ‘ 
Set ME-30(*)/U to 10-volt scale. 
. Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. 


. Set R-442/VRC MC-TUNE-KC control to any frequency that results in at least a 4-vac 
reading on the ME-30(*)/U. 


Set R-442/VRC SQUELCH switch to NEW ON. 
Adjust R5301(3) for approximately I-vat reading on ME-30(*)/U. 


NOTE 


ys 
2 
Bi. 
4 
5 


N © 


The voltage in step 7 will fluctuate. This is normal. 


8. Reconnect rf cable to R-442/VRC ANTENNA port. 


9. Set AN/URM-103 BAND SWITCH to range that includes R-442/VRC frequency setting. 
10.Adjust AN/URM-103 RF TUNING control to same frequency selected in step 5. 


NOTE 


Check the frequency counter to make sure that the AN/URM-103 is outputting the 
correct frequency. The rf level must be increased temporarily to enable the frequency 
counter to display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 


1000-uv rf level; then disconnect the T-connector from the counter. 
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5-23. A5300 SQUELCH FILTER ALINEMENT. (CONT) 


11. Adjust AN/URM-103 DEVIATION control for 3.5-kHz reading on DEVIATION KHZ meter. 

12. Adjust AN/URM-127 FREQ RANGE DIAL to vary frequency above and below 150 Hz while 
observing ME-30(*)/U at TP5008. Stop at frequency that gives highest possible ME-30(*)/U 
reading. At same time, adjust AN/URM-103 DEVIATION control to keep ME-30(*)/U reading 
between 2 and 4 vac. If adjustment of DEVIATION control is required, readjust AN/URM-127 
frequency for peak ME-30(*)/U reading. 

13. Check and record AN/URM-127 modulating frequency as indicated by AN/USM-207 frequency 
counter. If frequency is 150 + 1 Hz, squelch filter alinement is satisfactory. If above 151 Hz, go 
to step 14; if below 149 Hz, go to step 17. 


NOTE 


In steps 14 and 17, maintain a voltage reading of 2 to 4 vac at TP5008 by adjusting the 
AN/URM-103 DEVIATION control. 


14. FREQUENCY ABOVE 151 HZ. Turn R5301 (3) counterclockwise slightly. Reset AN/URM-127 
FREQ RANGE DIAL to obtain a peak reading on ME-30(*)/U. 
15. Check frequency on AN/USM-207. 
16. Repeat steps 14 and 15 until peak ME-30(*)/U reading is obtained at a frequency between 149 
and 151 Hz. 
17. FREQUENCY BELOW 149 HZ. Turn R5301 (3) clockwise slightly. Reset AN/URM-127 FREQ 
RANGE DIAL to obtain a peak reading on ME-30(*)/U. 
18. Check frequency on AN/USM-207. 
19. Repeat steps 17 and 18 until peak ME-30(*)/U reading is obtained at a frequency between 
149 and 151 Hz. 


5-24. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. 
PURPOSE. This procedure adjusts the gain of Squelch Amplifier A5200A in the NEW SQUELCH mode 
of operation. Alinement of the A5300A squelch filter must be done before the Silicon Version A5200A 
Squelch Amplifier Alinement, NEW SQUELCH Level,| paragraph 5-25. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Signal Generator AN/URM-127 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Frequency Counter AN/USM-207 Voltmeter ME-30(*)/U 


Test Cable No. 1 


TEST SETUP. Connect the equipment as shown in test setup diagram(A), page 5-116] Remove 
R-442/VRC top cover. (Se@_ paragraph 2-7.) 
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5-24. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. (CONT) 


SIGNAL 
GENERATOR 
AN/URM-103 


POWER 
SUPPLY 
PP-1104(*)/G 


EXT MOD LO RF 
Oo 0 


RG-58/U 


MATCHING 


| rivet Ve.a) | 


SIGNAL 
GENERATOR 
AN/URM-103 


FREQUENCY 
COUNTER 
AN/USM-207 


LOUDSPEAKER 
LS-454/U 


OUTPUT INPUT 


T CONNECTOR 
UG-274/U 


T CONNECTOR 
UG-274/U 
TEST CABLE NO. 1 


EL4G0098 
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 1,000-uv rf at a frequency that gives maximum TP5008 


voltage. Use variable external modulation around 150-Hz reference. Deviation will vary according to 
alinement requirements. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/USM-207 (to POWER TRACK 
verify AN/URM-127 DISPLAY MIN (fully counterclockwise) 
low-frequency SENSITIVITY 0.1v 
output) GATE TIME 1 (black knob) 
FUNCTION FREQ 
AN/USM-207 (to POWER TRACK 
verify AN/URM-103 DISPLAY MIN (fully counterclockwise) 
high-frequency SENSITIVITY PLUG IN 
output) FUNCTION FREQ 
GATE TIME 10°(black knob) 
DIRECT/HETERODYNE DIRECT 
INPUT 0.3 V MAX (both switches to left) 
FREQUENCY TUNING-MC 100 
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5-24. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC POWER ON-RESET 

BAND 
MC-TUNE-KC 30.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 

AN/URM-103 OPERATE/OFF/STAN D BY OPERATE 
FUNCTION EXT MOD 
BAND SWITCH 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust until needle on IF UV RF 

SET TO LINE meter is over red line 

LO RF UV Set to 1 K (1000 uv) 

AN/URM-127 POWER ON 
FREQ RANGE MULTIPLIER x1 
FREQ RANGE DIAL 150 
ATTENUATOR x10 
OUTPUT CONTROL Fully clockwise 


ALINEMENT PROCEDURE 
NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 1000-uv rf 
level; then disconnect the T-connector from the counter. 


Before performing A5300A alinement, make sure that the squelch amplifier is the silicon 
version A5200A. 
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5-24. SILICON VERSION A5300A SQUELCH FILTER ALINEMENT. (CONT) 


ILLUSTRATED AS VIEWED WITH 
R442 IN VERTICAL POSITION 


EL4GQ099 


. Lift R-442/VRC A3000 tray (1). (See test setup diagram (B).) 

. Set ME-30(*)/U to 10-volt scale. 

. Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. 

. Turn AN/URM-103 DEVIATION control clockwise until DEVIATION KHZ meter indicates 8 kHz. 
. Adjust AN/URM-127 FREQ RANGE DIAL to vary frequency above and below 150 Hz while 


observing ME-30(*)/U. Stop at frequency that gives highest possible ME-30(*)/U reading. 


. Check and record AN/URM-127 modulating frequency as indicated by AN/USM-207 frequency 


counter. if frequency is 150 +1Hz, A5300A alinement is satisfactory. If frequency is above 
151 Hz, go to step 7; if under 149 Hz, go to step 10. 


. FREQUENCY ABOVE 151 HZ. Turn R5303 (3) counterclockwise slightiy. Reset AN/URM-127 


FREQ RANGE DIAL to obtain a peak reading on ME-30(*)/U. 
Check frequency on AN/USM-207. 


Repeat steps 7 and 8 until peak ME-30(*)/U reading is obtained at a frequency between 149 and 
151 Hz. 


10.FREQUENCY BELOW 149 HZ. Turn R5303 (3) clockwise slightly. Reset AN/URM-127 FREQ 


RANGE DIAL to obtain a peak reading on ME-30(*)/U. 


11.Check frequency on AN/USM-207. 
12. Repeat steps 10 and 11 until peak ME-30(*)/U reading is obtained at a frequency between 149 


and 151 Hz. 


TM 11-5820-401-34-3/0967-LP-432-3060 


5-25. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 
Frequency Counter AN/USM-207 
Power Supply PP-1104(*)/G 

Test Cable No. 1 


Matching Unit CN-901/U 
T-Connector UG-274/U 
Loudspeaker LS-454/U 
Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagram(A). Remove R-442/VRC top 


cover. (Sed paragraph 2-7) 


POWER 
SUPPLY 
PP-1104(*)/G 


SIGNAL 
GENERATOR 
AN/URM-103 


LO RF 


MATCHING 
UNIT 
CN-901/U 


RG-58/U 


O FREQA 


FREQUENCY 
COUNTER 
AN/USM-207 


INPUT 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GQ088 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 20-uv rf at 30 MHz, 150-Hz modulation; deviation as 


per alinement requirements. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


ON-RESET 
(A) 
30.00 
Fully clockwise 
NEW ON 
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5-25. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


CONTROL AND SWITCH SETTINGS (CONT) 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION 15 Hz 
BAND SWITCH (8) 
RF TUNING 30.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust until needle on IF UV RF 
SET TO LINE meter is over red line 
LO RF UV 20 uv 


ALINEMENT PROCEDURE 
NOTE 


Check the frequency counter to make sure that the signal generator is outputting exactly 
30 MHz. The rf level must be increased temporarily to enable the frequency counter to 
display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 20-uv rf 

level; then disconnect the T-connector from the counter. 


ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


EL4GQ100 
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5-25. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


1. Lift R-442/VRC A3000 tray (1). (See test setup diagram(B) [page _5-120)) 
2. Set ME-30(*)/U to 10-volt scale. 

3. Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. 

4. Turn AN/URM-103 DEVIATION control clockwise until ME-30(*)/U reads 4 vat. 

5. Remove ME-30(*)/U positive lead. 

6. Adjust NEW Squelch Resistor R5217 (3) until R-442/VRC CALL light just comes on. 


5-26. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. 
PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


TEST SETUP. Connect the equipment as shown in test setup diagrar(A) . Remove R-442/VRC 
top cover. (See_paragraph 2-7.) 


SIGNAL 
GENERATOR 


AN/URM-103 
LO RF 


POWER > 
SUPPLY 3 
PP-1104(*)/G MATCHING es 
UNIT = 

CN-901/U 


O FREQA 


FREQUENCY 
COUNTER 
AN/USM.-207 


LOUDSPEAKER 
LS-454/U 


INPUT A 


aes) Sx 


T CONNECTOR 
UG-274/U 


TEST CABLE NO. 1 


EL4GQ088 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 2000-uv rf at 64 MHz, 150-Hz modulation; deviation as 
per alinement requirements. 
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5-26. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 


R-442/VRC POWER ON-RESET 
BAND 
MC-TUNE-KC 64.00 
VOLUME Fully clockwise 
SQUELCH NEW ON 

AN/URM-103 OPERATE/OFF/STAND BY OPERATE 
FUNCTION 15 Hz 
BAND SWITCH (0) 
RF TUNING 64.00 
DEVIATION RANGE KHZ 10 
RF OUTPUT LO, 0-10 KUV 
DEVIATION Fully counterclockwise 
RF SET TO LINE Adjust until needle on IF UV RF SET TO LINE 

meter is over red line 

LO RF UV 2000 uv 


ALINEMENT PROCEDURE 
NOTE 
Check the frequency counter to make sure that the signal generator is outputting exactly 
64 MHz. The rf level must be increased temporarily to enable the frequency counter to 


display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 2000-v rf 
level; then disconnect the T-connector from the counter. 
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5-26. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT) 


ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


EL4GQ100 


1. Lift R-442/VRC A3000 tray (1). (See test setup diagram/B) :) 

2. Set ME-30(*)/U to 0.3-volt scale. 

3. Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. 

4. Turn AN/URM-103 DEVIATION control clockwise until ME-30(*)/U reads 
0.20 + 0.01 vac. 

5. Adjust NEW Squelch Resistor R5207(3) until R-442/VRC CALL light just comes on. 

6. Turn AN/URM-103 DEVIATION control counterclockwise until ME-30(*)/U reads 
0.15 + 0.01 vac. R-442/VRC CALL light should be off. 


NOTE 
If CALL light does not go off in step 6, repeat steps 4 and 5. 
5-27 A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


Signal Generator AN/URM-127 
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5-27, _A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


TEST SETUP. Connect the equipment as shown in test setup diagram). Remove R-442/VRC top 
cover. (See_ paragraph 2-7.) 


(A) ANT 
SIGNAL 
GENERATOR 
AN/URM-103 R-442 
Sekt EXT MOD LO RF 2 P201 
POWER fe) 9 | onus 
SUPPLY oO 
PP-1104(*)/G MATCHING oad AUDIO 
9 ° 


SIGNAL 


GENERATOR PeOe es LOUDSPEAKER 
RM-103 COUNTER LS-454/U 

ae AN/USM-207 
OUTPUT meOy 

T CONNECTOR 
UG-274/U 
T CONNECTOR 
A UG-274/U 
oo TEST CABLE NO. 1 
EL4GQ098 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 20-uv rf with 7.38-kKHz modulation; deviation as per 
alinement requirements, carrier frequency determined by test requirements. 
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5-27. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


EQUIPMENT CONTROL OR SWITCH 


R-442/VRC 


AN/URM-103 


AN/URM-127 


AN/USM-207 
(to verify 
AN/URM-127 
low-frequency 
output) 


AN/USM-207 
(to verify 
AN/URM-103 
high-frequency 
output) 


CONTROL AND SWITCH SETTINGS 


POWER 
BAND 
MC-TUNE-KC 
VOLUME 
SQUELCH 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 
FREQ RANGE MULTIPLIER 


FREQ RANGE DIAL 
ATTENUATOR 
OUTPUT CONTROL 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


ON-RESET 
Follow instructions 
Follow instructions 


Fully clockwise 
OLD ON 


n alinement procedure 
n alinement procedure 


OPERATE 

EXT MOD 

Follow instructions 

Follow instructions 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

20 uv 


n alinement procedure 
n alinement procedure 


x10 
Turn clockwise for 1.2-volt reading on panel 
voltmeter 


TRACK 

MIN (fully counterclockwise) 
0.1 v 

1 

FREQ 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10°*(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 
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5-27. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


ILLUSTRATED AS VIEWED WITH 


R-442 IN VERTICAL POSITION 


EL4GQ101 


1. Disconnect rf cable from R-442/VRC ANTENNA port. 

2. Lift R-442/VRC A3000 tray (1). (See test setup diagreB) .) 

3. Set ME-30(*)/U to 10-volt scale. 

4. Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. 

5. Set R-442/VRC MC-TUNE-KC control to any frequency that results in at least a 4-vac 
reading on ME-30(*)/U. Record ME-30(*)/U reading. 

6. Reconnect rf cable to R-442/VRC ANTENNA port. 

7. Set AN/URM-103 BAND switch to range that includes R-442/VRC frequency setting. 

8. Set AN/URM-103 RF TUNING control to same frequency selected in step 5. 


NOTE 


Check the frequency counter to make sure that the signal generator is outputting the 
correct frequency. The rf level must be increased temporarily to enable the frequency 
counter to display. Adjust the AN/URM-103 RF TUNING control as necessary, reset to 
20-uv rf level; then disconnect the T-connector from the counter. 
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5-27. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


9. Adjust AN/URM-103 DEVIATION control for 3-kKHz reading on DEVIATION KHZ meter. 
10. Adjust AN/URM-127 FREQ RANGE DIAL to vary frequency above and below 7.3 kHz while 
observing ME-30(*)/U. Stop at frequency that gives highest possible ME-30(*)/U 
reading. At same time, adjust AN/URM-103 DEVIATION control to keep ME-30(*)/U reading 
between 2 and 4 vac. If adjustment of DEVIATION control is required, readjust AN/URM-127 
frequency for peak ME-30(*)/U reading. 
11.Adjust AN/URM-103 DEVIATION control for ME-30(*)/U reading 4 db less than reading 
recorded in step 5. 
12. Check R-442/VRC CALL light. If light is out, go to step 13. If light is on, go to step 14. 
13. CALL LIGHT OUT. Turn R5216 (3) counterclockwise slowly and stop at point where light 
just comes on. 
14. CALL LIGHT ON. Turn R5216 (3) clockwise until light goes out, then perform step 13. 


SQUELCH Final Test 


Adjust AN/URM-103 DEVIATION control for 8 kHz reading on DEVIATION KHZ meter. 


. Set AN/USM-127 FREQ RANGE MULTIPLIER to x10. 


Set AN/USM-127 FREQ RANGE DIAL to 35 (350 Hz). R-442/VRC CALL light should be on. 
NOTE 


CALL light must stay on through range of 350 to 3500 Hz. 


. Rotate FREQ RANGE DIAL fully clockwise to 2000 Hz. CALL light should stay on. 
. Rotate FREQ RANGE DIAL fully counterclockwise. 

. Set FREQ RANGE MULTIPLIER to x100. 

. Rotate FREQ RANGE DIAL to 35 (8500 Hz). CALL light should stay on, 


NOTE 


If R-442/VRC fails the OLD SQUELCH Final Test, replace the A5300 module and repeat 
the entire alinement procedure. 


5-28. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. 


PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which 
include internal noise and the received carrier. 
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5-28. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


TEST EQUIPMENT AND MATERIALS 


Signal Generator AN/URM-103 Matching Unit CN-901/U 
Frequency Counter AN/USM-207 T-Connector UG-274/U 
Power Supply PP-1104(*)/G Loudspeaker LS-454/U 
Test Cable No. 1 Voltmeter ME-30(*)/U 


Signal Generator AN/URM-127 


TEST SETUP. Connect the equipment as shown in test setup diagran(A) . Remove R-442/VRC top 
cover. (See_paragraph 2-7.| 


SIGNAL 
GENERATOR 
AN/URM-103 


EXT MOD LO RF 
) 


P) 
POWER ro) 3 
SUPPLY o 
PP-1104(*}/G MATCHING oc 
i UNIT 
CN-901/U 


SIGNAL 
GENERATOR 
AN/URM-103 


OUTPUT Sel 


T CONNECTOR 
UG-274/U 


FREQUENCY 
LOUDSPEAKER 
COUNTER LS-454/U 


AN/USM-207 


T CONNECTOR 
UG-274/U 
TEST CABLE NO. 1 


EL4GQ098 


INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following 
table. When using alternate equipment, inject 20-uv rf at 64 MHz, 7.3-kKHz modulation; deviation as 
per alinement requirements. 


CONTROL AND SWITCH SETTINGS 


EQUIPMENT CONTROL OR SWITCH POSITION/SETTING 
R-442/VRC POWER ON-RESET 
BAND Follow instructions in alinement procedure 
MC-TUNE-KC Follow instructions in alinement procedure 
VOLUME Fully clockwise 
SQUELCH OLD ON 
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5-28. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


EQUIPMENT CONTROL OR SWITCH 


AN/URM-103 


AN/URM-127 


AN/USM-207 
(to verify 
AN/URM-127 
low-frequency 
output) 


AN/USM-207 
(to verify 
AN/URM-103 
high-frequency 
output) 


CONTROL AND SWITCH SETTINGS (CONT) 


OPERATE/OFF/STAND BY 
FUNCTION 

BAND SWITCH 

RF TUNING 

DEVIATION RANGE KHZ 
RF OUTPUT 

DEVIATION 

RF SET TO LINE 


LO RF UV 


POWER 

FREQ RANGE MULTIPLIER 
FREQ RANGE DIAL 
ATTENUATOR 

OUTPUT CONTROL 


FREQ METER 


POWER 
DISPLAY 
SENSITIVITY 
GATE TIME 
FUNCTION 


POWER 

DISPLAY 

SENSITIVITY 

FUNCTION 

GATE TIME 
DIRECT/HETERODYNE 
INPUT 

FREQUENCY TUNING-MC 


POSITION/SETTING 


OPERATE 
EXT MOD 


64.00 

10 

LO, 0-10 KUV 

Fully counterclockwise 

Adjust until needle on IF UV RF SET TO LINE 
meter is over red line 

20 uv 


x10 

Turn clockwise for 2.2-volt reading on panel 
voltmeter 

ON 


TRACK 

MIN (fully counterclockwise) 
0.1 v 

1 

FREQ 


TRACK 

MIN (fully counterclockwise) 
PLUG IN 

FREQ 

10*(black knob) 

DIRECT 

0.3 V MAX (both switches to left) 
100 
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5-28. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT) 


ALINEMENT PROCEDURE 


(8) ILLUSTRATED AS VIEWED WITH 
R-442 IN VERTICAL POSITION 


1. Lift R-442/VRC A3000 tray (1). (See test setup diagrarkB) .) 
2. Set ME-30(*)/U to 3-volt scale. 


3. Connect ME-30(*)/U positive lead to TP5008 (2), and negative lead to ground. (See 
test setup diagram B .) 

4. Turn AN/URM-103 DEMATION control clockwise until ME-30(*)/U reads 1.5 vac. R-442/VRC 
CALL light should be off. If necessary, adjust R5208 (3) until CALL light goes off. 

5. Turn DEVIATION control counterclockwise until ME-30(*)/U reads 1.0 vac. Adjust 
R5208 (3) and stop at point where CALL light just comes on. 
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CHAPTER 6 
GENERAL SUPPORT MAINTENANCE 
Subject Section Page 
General Support Repair Parts, Tools, and TMDE wis iicnsitiidiecnieuisnarsairsensceincees | 
General Support Maintenance Procedures «0.00... ei I 
OVERVIEW 


This chapter contains general support maintenance procedures for the R-442(*)/VRC receiver. 
References are made to those publications listing repair parts, tools, and TMDE that support this level 
of maintenance. 


There are no general support troubleshooting procedures required to maintain the R-442(*)/VRC 
receiver. The maintenance procedures contained in section Il of this chapter are supported by 
troubleshooting performed at the direct support (DS) level. 


[Chapters 3.4, and 5 contain troubleshooting charts appropriate for fault isolation of those 
assemblies/parts included in this chapter's maintenance procedures. See[chapter 2) section 1, for 
the explanation of how to use these charts. Since the need to replace an assembly or part can be 
established by visual evidence of defects or damage, a corresponding troubleshooting procedure may 
not exist. 


Section | GENERAL SUPPORT REPAIR PARTS, TOOLS, AND TMDE 


Subject Para Page 
General: Support Repair Parts: and) TOS saitwisienniuiises stn enirininot ansion unaup icniaibe deueabianghest 
PPS Cla OCIS AN TD erty hiatal nance yada Sono ats ty ec [6-1] 


6-1. GENERAL SUPPORT REPAIR PARTS AND TOOLS. 


For repair parts and tools required to support general support maintenance, refer to 
TM_11-5820-401-34P-3. 


6-2. SPECIAL TOOLS AND TMDE. 


For special tools and TMDE, refer to the Maintenance Allocation Chart (MAC) in TM 11-5820-401- 
20-1 or TM 11-5820-401-20-2., 


6-1 


6-2 


TM 11-5820-401-34-3/0967-LP-432-3060 


Section Il GENERAL SUPPORT MAINTENANCE PROCEDURES 


Subject Para Page 
Front Panel Gear Train Assembly MP101 Replacement::.:-: cs 


[6-3] 

Dial Glass and Gasket Replacement 0: in 

A1000 Assembly Main Circuit Board VR1001 Replacement -::::: ee 

A2000 Assembly Circuit Board Y2200 and Y2100 Replacement iis | 6-6) 6-15 
A2000 CRS Assembly Mechanical Adjustment... 


6-3. FRONT PANEL GEAR TRAIN ASSEMBLY MP101 REPLACEMENT. 


MATERIALS/PARTS: Helical Matched Front Panel Gear Train 
PRELIMINARY PROCEDURE:, Remove A1000 Assembly. ( 
Remove A2000 Assembly. ( 


BOTTOM VIEW EL4GQ022 


REMOVAL 


1. Using screwdriver, remove two screws (1) and move Connector P101 (2) out of way. 

2. Using small screwdriver, remove two screws (3) and spacers (4), and move wire (5) out of 
way. 

. Using screwdriver, remove screw (6) and BAND switch knob (7). 

. Using screwdriver, remove screw (8) and MC knob (9). 

5. Using screwdriver, remove screw (10) and KC knob (11). 


& © 
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6-3. FRONT PANEL GEAR TRAIN ASSEMBLY MP101 REPLACEMENT. (CONT) 


BOTTOM VIEW EL4GQ023 


CAUTION 


Note locations of three different length screws used to secure gear train assembly. 


6. Using screwdriver, remove one 1/2-inch-long screw (12), one 3/8-inch-long screw (13), 
and two 15/16-inch-long screws (14). 


CAUTION 


Position front panel face up to prevent parts within gear train assembly from falling out 
when removed from front panel. 


7. While holding gear train assembly (15) from bottom, push down on three knob stems (16) 
while removing from front panel (17). 


CAUTION 


Do not turn gear train assembly upside down when removed to prevent parts from falling 
out. 


Note number of shims, if any, used on knob stems. 


Do not turn any gear train couplers or dials. 
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6-3. FRONT PANEL GEAR TRAIN ASSEMBLY MP101 REPLACEMENT. (CONT) 


INSTALLATION 


EL4GQ024 


BOTTOM VIEW aCe 


If knob stem shims are used, make sure they are in place. 


NOTE 


1. Position gear train assembly (1) under front panel (2) and aline knob stems (3) with knob 
stem holes (4). 


NOTE 
Make sure gear train assembly (1) fits flush against seat (5) and no wires are pinched. 


2. Carefully push gear train assembly (1) into place making sure it engages with alinement pins 
(6) on front panel. 


NOTE 


Place front panel face down on workbench. 
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6-3. FRONT PANEL GEAR TRAIN ASSEMBLY MP101 REPLACEMENT. (CONT) 


BOTTOM VIEW EL4GQ025 


CAUTION 
Note locations of three different length screws used to secure gear train assembly. 
3. Install one 1/2-inch-long screw (7), one 3/8-inch-long screw (8), and two 15/16-inch-long 


screws (9). 
4. Using screwdriver, tighten four screws (7), (8), and (9). 


BOTTOM VIEW 


. Position Connector P101 (10) over holes and install two screws (11). 

Using screwdriver, tighten two screws (11). 

. Position wire (12) and two spacers (13), and install two screws (14). 

. Using small screwdriver, tighten two screws (14). 

. Install BAND switch knob (15) and screw (16), MC knob (17) and screw (18), and KC knob 
(19) and screw (20). 


FOLLOW-ON MAINTENANCE: Install A2000 assembly. (See[paragraph 2-12.) 
Install A1000 assembly. (See| paragraph 2-9.) 


OMON AM 
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6-4. DIAL GLASS AND GASKET REPLACEMENT. 


MATERIALS/PARTS: Dial Glass 
Gasket 
Sealer, EC-800 or equivalent 
PRELIMINARY PROCEDURE: Remove Front Panel Gear Train Assembly MP101. 
(Seq paragraph 6-3.] 


ZS 
mah 
* ESG oR 
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REMOVAL 


. Using screwdriver, remove screw (1) and lockwasher (2). 

. Using screwdriver and adjustable wrench, remove screw (3) and nut (4). 

. Remove bracket (5) and reflector (6). 

. Using scraper, carefully remove cement from around mask mating surface (7). 
Remove mask (8), gasket (9), and dial glass (10). 


oRONM a 


INSTALLATION 


Using scraper, remove cement from dial glass mating surface (11). 

Apply sealer EC-800 or equivalent to dial glass mating surface (11). 

Install dial glass (10), gasket (9), and mask (8). 

Stake mask (8) to front panel. 

Apply small bead of cement around mask mating surface (7). 

Install reflector (6), bracket (5), nut (4), screw (3), lockwasher (2), and screw (1). 
Using screwdriver and adjustable wrench, tighten screw (3) and nut (4). 

Using screwdriver, tighten screw (1). 


CONOAFPWN > 


FOLLOW-ON MAINTENANCE: Install Front Panel Gear Train Assembly MP101. 
(Se@_paragraph 6-3.) 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. 


MATERIALS/PARTS: Regulator Assembly VR1001 
PRELIMINARY PROCEDURE: Remove front panel. (Seq_paragraph 2-8.] 


EL4GQ055 


REMOVAL 


1. Using screwdriver, loosen four captive screws (1) and remove A1000 top cover (2). 
2. Disconnect brown wire (W201) (3) from J1001. 


EL4GQ056 


CAUTION 


To prevent damaging any modules, all modules should be removed from A1000 
assembly. 


3. Using module puller (4), carefully remove all five modules (5). 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 
REMOVAL (CONT) 


EL4GQ062 


| EL4GQ063 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


5. Unplug nine color-coded wire plugs (3). 
6. Unfasten retaining clip (4) by moving retaining clip to right. 
7. Lift front of A1600 assembly (5) up and pull forward to remove from bracket (6). 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to Circuit 
Board VR1001 and color-coded wire plugs. 


NOTE 


If color coding on unit varies from one shown, note corrected color coding before 
disassembly. 


8. Using soldering iron, carefully unsolder wires from color-coded wire plugs. See table below. 


TOP OF A1000 ASSEMBLY | SIDE OF A1000 ASSEMBLY 
PLUG COLOR | WIRE COLOR | INDEX NO. | PLUG COLOR WIRE COLOR INDEX NO. 
Brown Black Black 10 
Purple White White 14 


Black Yellow Yellow/White 12 
Orange Orange 13/14 
Violet Violet/White 15/16 
Red Violet 17/18 
Brown Red/White 19 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 
REMOVAL (CONT) 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to Circuit 
Board VR1001. 


NOTE 


Step 9 is for Circuit Board VR1001 with Voltage Regulator FL1001 which is used on A- 
models only. For plain models, proceed to step 10. 


9. Using soldering iron, carefully unsolder yellow wire (1) and blue wire (2) from 
Circuit Board VR1001 and ground wire (3) from ground lug (4). 


10. Carefully push ten color-coded wire plugs (5) out of case (6). 
11. Using small flat-tip screwdriver, remove eight screws (7) and ground lug (4). 


NOTE 
Move ground wire (8) out of way before removing Circuit Board VR1001. 


12. Carefully remove Circuit Board VR1001 (9). On A-models only, push Voltage Regulator 
FL1001 wiring harness (10) through hole in Circuit Board VR1001. 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


INSTALLATION 


EL4GQ065 


NOTE 


Step 1 is for A-model only. If plain model, proceed to step 2. 


1. Put end of Voltage Regulator wiring harness (1) through hole in Circuit Board 


VR1001 (2). 
CAUTION 
To prevent breaking ground wire (3), move out of way before installing Circuit Board 
VR1001 (2). 
2. Position Circuit Board VR1001 (2) in case (4) and install five small screws (5) and one large 
screw (6). 
3. Install ground lugs (7) and two small screws (8). 


NOTE 
Note positioning of ground lugs (7). 


4. Using small screwdriver, carefully tighten eight screws (5), (6), and (8). 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


EL4GQ066 


NOTE 


If color coding on unit varies from one shown, note corrected color coding before 
disassembly. 


5. Install color-coded wire plugs where indicated. See table below. 


PLUG TYPE: MALE/FEMALE PLUG TYPE: MALE/MALE 
PLUG COLOR INDEX NO. PLUG COLOR INDEX NO. 

Brown Black 4 

Purple White 5 

Black Yellow 6 

Orange 7 

Purple 8 

Red 9 

Brown 10 


CAUTION 


Extreme care must be taken when performing next step to prevent damage to Circuit 
Board VR1001. 


NOTE 


Step 6 is for Circuit Board VR1001 with Voltage Regulator FL1001 which is used on A- . 
models only. For plain models, proceed to step 7. 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


6. Using soldering iron, carefully solder ground wire (11) to ground lug (12), and yellow wire 
(13) and blue wire (14) to Circuit Board VR1001. 
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CAUTION 


Extreme care must be taken when performing next step to prevent damage to Circuit 
Board VR1001 and color-coded wire plugs. 


NOTE 


If color coding on unit varies from one shown, note corrected color coding before 
disassembly. 


7. Using soldering iron, carefully solder wires to color-coded wire plugs. See table below. 


TOP OF A1000 ASSEMBLY SEDE OF A1000 ASSEMBLY 
PLUG COLOR | WIRE COLOR | INDEX NO. PLUG COLOR | WIRE COLOR INDEX NO. 
Brown 15 Black Black 18 
Purple 16 White White 19 
Black 17 Yellow Yellow/White 20 


Orange Orange 21/22 
Violet Violet/White 23/24 
Red Violet 25/26 
Brown Red/White 27 


8. Position A1600 assembly (28) in bracket (29) and push into place. 
9. Fasten retaining clip (30) by moving retaining clip to left. 
10. | Connect nine color-coded wire plugs (31). 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 
INSTALLATION (CONT) 


A1500 
A1400 
A1300 
1 A1200 
A1100 
a“ 
a 
— 
2 wR & 
| 3 
Ss 


CAUTION 


Care must be taken when performing next step to prevent damage to modules. 
Ground tabs on modules must make contact with partitions in assembly. 
NOTE 
Module number is stamped on module. Note locations of different numbered modules 
11. Carefully install all five modules in A1000 assembly. 


12. Install A1000 top cover (1). 


13. Using screwdriver, tighten four captive screws (2). 
14. Connect brown wire (W102) (3) to J1001. 
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6-5. A1000 ASSEMBLY MAIN CIRCUIT BOARD VR1001 REPLACEMENT. (CONT) 


EL4GQ069 


15. Install A1000 bottom cover (4) and three screws (5). 
16. Using screwdriver, tighten three screws (5). 


FOLLOW-ON MAINTENANCE: Install front panel. (See [paragraph 2-6.) 
6-6. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. 
MATERIALS/PARTS: Oscillator Y2200 


Oscillator Y2100 
PRELIMINARY PROCEDURE: Remove A2000 assembly. (Seel_paragraph 2-12.) 
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REMOVAL 


1. Using screwdriver, loosen two captive screws (1), and remove top cover (2) and bottom 


cover (3). 
2. Using screwdriver, remove three screws (4) and U-shaped cover (5). 
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6-6. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. (CONT) 
REMOVAL (CONT) 


ROTATED 90° 


EL4GQ073 


NOTE 


Steps 3 through 6 are for the removal of Circuit Board Y2200. 


Pow 


Using screwdriver, remove screw (1), lockwasher (2), and flat washer (3). 
Using small screwdriver, remove screw (4) and lockwasher (5) from ground lug (6). 
5. Lift circuit board (7) out of groove (8) and turn to gain access to rear of circuit board. 


CAUTION 


When unsoldering a circuit board wire that leads to a crystal, clamp crystal terminal 


connection with heat sink pliers (see detail A) to prevent heat transfer during 
unsoldering operation. 


> 


Using soldering iron, carefully unsolder three wires (9) from circuit board (7) and remove 
circuit board. 
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6-6. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. (CONT) 


ROTATED 90° 


EL4GqQ074 


NOTE 


Steps 7 through 10 are for the removal of Circuit Board Y2100. 


7. Using screwdriver, remove screw (10), lockwasher (11) and flat washer (12). 


8. Using small screwdriver, remove screw (13) and lockwasher (14) from ground lug (15). 
9. Lift circuit board (16) out of groove (17) and turn to gain access to rear of circuit board. 


CAUTION 


When soldering a circuit board wire that leads to a crystal, clamp crystal terminal 


connection with heat sink pliers (see detail A) to prevent heat transfer during 
unsoldering operation. 


10. Using soldering iron, carefully unsolder one wire (18) from rear of circuit board, and three 
wires (19) from front of circuit board. 
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6-6. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. (CONT) 


INSTALLATION 


ROTATED 90° 


EL4GQ075 


NOTE 


Steps 1 through 7 are for the installation of Circuit Board Y2100. 
1. Position circuit board (1) in groove (2) with notch (3) facing top. 


CAUTION 


Care must be taken when performing next step to prevent damage to circuit board. 


. Using soldering iron, carefully solder circuit board jumper wire (4) to circuit board (1). 
. Position ground lug (5) in recess and install screw (6) and lockwasher (7). 
. Using screwdriver, tighten screw (6). 


. Install screw (8), lockwasher (9), and flat washer (10) through circuit board (1). 
Using screwdriver, tighten screw (8). 


Oo ARwWN 
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6-6. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. (CONT) 


DETAIL A 


EL4G0076 


CAUTION 


Care must be taken when performing next two steps to prevent damage to circuit board. 


When soldering a circuit board wire that leads to a crystal, clamp crystal terminal 
connection with heat sink pliers (see detail A) to prevent heat transfer during soldering 
operation. 


7. Using soldering iron, carefully solder green wire (11) to pin (12), and green wire (13) and 
clear wire (14) to pin (15). 


CAUTION 


Make sure all wires are routed as shown in illustration to prevent pinching when covers 
are installed. 
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6-6. A2000 ASSEMBLY CIRCUIT BOARD Y2200 AND Y2100 REPLACEMENT. (CONT) 


INSTALLATION (CONT) 


a 
N 
a (\) 


SS 


ef 1. 


8. Position U-shaped cover (1) over assembly and install three screws (2). 
9. Position top cover (3) and bottom cover (4) on assembly. 
10. Using screwdriver, tighten three screws (2) and two captive screws (5) and (6). 


FOLLOW-ON MAINTENANCE: Install A2000 assembly. (SeeLparagraph 2-12. 


6-20 


EL4GQ077 
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6-7. A2000 CRS ASSEMBLY MECHANICAL ADJUSTMENT. 
PRELIMINARY PROCEDURE: Remove A2000 assembly, (See_paragraph 2-12.) 


a 2 
: ; ks 
Com “<< 1 
4 3 
Se 5 
AS 4 
KS } 1 / 390 Rp 
Se) st? 43° 
QS of] bya 
y § 
1 S 
WIS 
: = EL4GQ082 
DISASSEMBLY 
1. Using screwdriver, loosen two captive screws (1) and remove top cover (2) and bottom 
cover (3). 
2. Using screwdriver, remove three screws (4) and U-shaped cover (5). 
; “i 
re ‘] 
LN NC 
rN N 
HN N 
[; ra | 
DO fe ON 
EL4GQ078 


ADJUSTMENT 


NOTE 


The OO/KC scribe mark (6) on assembly chassis is alined with scribe mark on the A2000 
coupler (7) to provide a starting point or reference during adjustment of point overlap. 
This represents the angular rotation of the A2000 coupler (7) in relation to contacts on 
Switch S2001 (8) that are closed by the S2001 cam (9). 
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6-7. 


A2000 CRS ASSEMBLY MECHANICAL ADJUSTMENT. (CONT) 


ADJUSTMENT (CONT) 


CON OO fF OO 


6-22 


2 6 EL4GQ080 


CAUTION 


When bending fixed contacts, the effect may be reflected in the tuning of adjacent 
contacts. 


NOTE 


For a properly adjusted Switch S2001, there should be an overlap of 2 degrees minimum 
between any two successive switch closures. 


. Position template with two screws (1) through holes in template. (See LEO-13]) 

. Aline scribe mark on A2000 coupler (2) and OO/KC mark (3) on template. 

. Rotate the A2000 coupler (2) and note all switch closures on Switch S2001 (4). 

. If overlap is insufficient, carefully bend fixed contact (5) toward movable contact (6). 

. If overlap is excessive, carefully bend fixed contact (5) away from movable contact (6). 

. If switch closures do not agree with template, loosen adjustment screws (7) of effect switch 


section, and move Switch S2001 (4) up or down until proper overlap is reached. Tighten 
adjustment screws (7). 


NOTE 


Care must be taken when tightening adjustment screws (7) not to disturb adjustment. 
Switch closures must be tested clockwise and counterclockwise for proper function. 
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6-7. A2000 CRS ASSEMBLY MECHANICAL ADJUSTMENT. (CONT) 


ASSEMBLY 


EL4G0081 


1. Position U-shaped cover (1) over assembly and install three screws (2). 
2. Position top cover (3) and bottom cover (4) on assembly. 
3. Using screwdriver, tighten three screws (2) and two captive screws (5) and (6). 


FOLLOW-ON MAINTENANCE: Install A2000 assembly. (See[paragraph 2-12) 


6-23/(6-24 blank) 
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APPENDIX A 
REFERENCES 
A-1. SCOPE. 


This appendix lists all pamphlets, forms, service catalogues, service bulletins, technical bulletins, 
and technical manuals referenced in this manual. It also lists those technical manuals covering the 
operation of the test equipment needed to perform the test, troubleshooting, and alinement pro- 


cedures in| chapters 31 4, and 5. 

A-2. PAMPHLETS. 

Consolidated Index of Army Publications and Blank Forms..................-. 
A-3. FORMS. 


Recommended Changes to Publications and Blank Forms.................0.05- 
Recommended Changes to Equipment Technical Manuals..................0-. 
Equipment Inspection and Maintenance Worksheet.............00ccee 
Discrepancy in Shipment Report (DISREP) on. 
Report of Discrepancy (ROD): sais snasnisinervindenincrniansurdasianaterwundimiteravedndacwnwits 
OUalITY: Pele MCY RSD OM aiisscsaitiaasiasecnn nce sneiass vale betdinavenaedrandsea incre eaianesoines 


A-4. SERVICE CATALOGUES. 


Tool Kit, Electronic Equipment TK-105/G 

(NSN) 5160-00-G10-817 7 lestinierientanastarientnicaishacsanaaietatsanbadanneacalstenanarensdutaibhlbadend 
Tool Kit, Electronic Equipment TK-101/G 

(NSN 9160-00 -064-5 17.5) sits Gora cnsiiacnnvtnnatatiadevivachpaxelatimneiarat dentaabedemecatudadss 
Tool Kit, Electronic Equipment TK-100/G 

(NSN 9180200605200 7D i cieccicoivnseinaionsrariaty dated ees vam auaten teva seuiawisunhsersbdites 


A-5. SERVICE BULLETINS. 


Vehicular Radio Sets and Authorized Installations...............0..ccccee 
Painting and Preservation Supplies Available for Field 
Use for Electronic: BOWIPMENT oiescictitactwiioasstecenaven cndduesdaationsacteenigedatante: 


A-6. TECHNICAL BULLETIN. 


Field Instructions for Painting and Preserving Elec- 
tronics Command Equipment Including Camouflage Pattern 
Painting of Electrical Equipment Shelters 0.0.00. cccccceeeeees 


A-7. TECHNICAL MANUALS. 


Power Supplies PP-1104(A)/G and PP-1104(B)/G 

(NSN 6190-00-54 2-638) cian tescasercrarurnnwanpndeacunurtanam wa ineusteuavonimavatenatts 
Operator’s, organizational, Direct Support, and 

General Support Maintenance Manual for Installation 

Kits, Electronic Equipment TSEC/KY-38 and HYL3/TSEC ................0.005- 


DA PAM 310-1 


DA FORM 2028 
DA FORM 2028-2 
DA FORM 2404 
SF-361 

SF-364 

SF-368 


SC 5180-91-CL-07 


SC 5180-91-CL-R13 


SC 5180-91-CL-S21 


SB11-131 


$B11-573 


TB 43-0118 


TM 11-5126 


TM 11-5810-290-14&P 
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A-7. TECHNICAL MANUALS. (CONT) 


Operator’s Manual: Radio Sets AN/VRC-12 (NSN 5820-00- 

223-7412), AN/VRC-43 (5820-00-223-7415), AN/VRC-44 

(5820-00-223-7417), AN/VRC-45 (5820-00-223-7418), 

AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00-223- 

7434), AN/VRC-48 (5820-00-223-7435), and AN/VRC-49 

(5820-00-223-7437) (Used without an intercom system) .............:e eee V 820-401-10 
Hand Receipt Technical Manual Covering End Item/Components 

of End Item (COEI), Basic Issue Items (BIl), and Additional 

Authorization List (AAL) for Radio Sets AN/VRC-12 (NSN 

5820-00-223-7412), AN/VRC-43 (5820-00-223-7415), 

AN/VRC-44_ (5820-00-223-7417), AN/VRC-45 (5820-00-223- 

7418), AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00- 

223-7434), AN/VRC-48 (5820-00-223-7435), and AN/VRC-49 

(5820-00-223-7437) (Used without intercom systems) ..........0.. cece eee eee eee V 820-401-10-1-HR 
Operator’s Manual: Radio Sets AN/VRC-12 (NSN 5820-00- 

223-741 2), AN/VRC-43 (5820-00-223-7415), AN/VRC-44 

(5820-00-223-7417), AN/VRC-45 (5820-00-223-7418), 

AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00- 

223-7434), AN/VRC-48 (5820-00-223-7435), and AN/VRC-49 

(5820-00-223-7437) (Used with Intercom System) ....... 0.00. ccc cece cece eee eee eee eees 
Hand Receipt Technical Manual Covering End Item/Components 

of End Item (COEI), Basic Issue Items (BIl) and Additional 

Authorization List (AAL) for Radio Sets AN/VRC-12 (NSN 

5820-00-223-7412), AN/VRC-43 (5820-00-223-7415), 

AN/VRC-44 (5820-00-223-7417), AN/VRC-45 (5820-00-223- 

7418), AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820-00- 

223-7434), AN/VRC-48 (5820-00-223-7435), and AN/VRC-49 

(5820-00-223-7437) (Used with Intercom System) ............ 0.0 e cece ete e ences TM_11-5820-401-10-2-HR 
Organizational Maintenance Manual: Radio Sets AN/VRC-12 

(NSN 5820-00-223-7412), AN/VRC-43 (5820-00-223-7415), 

AN/VRC-44 (5820-00-223-7417), AN/VRC-45 (5820-00-223- 

7418), AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820- 

00-223-7434), AN/VRC-48 (5820-00-223-7435), and 

BNIVAG-AQ: (56 20-00-225-742 7) esi aosenmennnacd ice stad cies tannbahsnwanel aca ddaa penaianuendle 
Organizational Maintenance Manual: Radio Sets AN/VRC-12 

(NSN 5820-00-223-741 2), AN/VRC-43 (5820-00-223-7415), 

AN/VRC-44 (5820-00-223-7417), AN/VRC-45 (5820-00-223- 

7418), AN/VRC-46 (5820-00-223-7433), AN/VRC-47 (5820- 

00-223-7434), AN/VRC-48 (5820-00-223-7435), and AN/ 

VRC-49 (5820-00-223-7437) (Used with Intercom Set 

PDT VIC IY )) scresredsnizedincterarciticealyed tastes meaty aca leainal ileal innaiedyaleninnih 
Direct Support and General Support Maintenance Manual: Radio Sets 

AN/VRC-12 (NSN 5820-00-223-7412), AN/VRC-43 (5820-00- 

223-7415), AN/VRC-44 (5820-00-223-7417), AN/VRC-45 

(5820-00-223-7418), AN/VRC-46 (5820-00-223-7433), 

AN/VRC-47 (5820-00-223-7434), AN/VRC-48 (5820-00-223- 

7435), and AN/VRC-49 (5820-00-223-7437), Receiver- 

Transmitters Radio RT-246/VRC and RT-246A/VRC (NSN 

5820-00-892-0823) and RT-524/VRC and RT-524A/VRC 

(NSN 5820-401 34-2) sivintinednsdneinigninrdaiiate nipannunpuiddvi taba sy siangampeventiniendeinmentiang TM 11-5820-401-34-2 
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A-7. TECHNICAL MANUALS. (CONT) 


Direct Support and General Support Maintenance Repair 

Parts and Special Tools for Receivers, Radio R-442/VRC 

and R-442A/VRC (NSN 5820-00-892-0624) oor 
Operator, Organizational, Field and Depot Maintenance 

Repair Parts and Special Tool Lists: Loudspeaker, 

Permanent Magnet LS-454/U woo. 
Operator, Organizational, Direct Support, General 

Support, and Depot Maintenance Manual (Including 

Repair Parts and Special Tools List): Handset H-189/GR 

(NSN: -5965-00-069-858G) sci cicdaserarivicnu'imrindraeaiohntatorsavatarieniuninaenns inaiallenis 
Operator, Organizational, Direct Support, General 

Support, and Depot Maintenance Multimeter, ME-26(*U................008- 
Operator’s, Organizational,Direct Support, and General 

Support Maintenance Manual Spectrum Analyzer TS-723 

A/U (NSN 6625-00-833-2602), TS-723 B/U (NSN 6625-00- 

668-9418), and TS-723 C/U and TS-723 D/U 

(NSN 6625-00-668-9418) 00. en neieereeeeee 
Operator and Organizational Maintenance Manual Generator, 


SIGH al ANU ATOS ivaierinsticioraageniiasyiaias muaibvotakberinaasiidenabivivarvigteayateaye lean 


Operator’s, Organizational, Direct Support, General Sup- 
port, and Depot Maintenance Manual Signal Generator 


ANIURNE 127 (NSN 6625-00- 103-5965) iiss csv crates avant mredciiaiaien 


Operator’s Manual: Digital Readout, Electronic Counter 

AN/USM-207 (NSN 6625-00-91 1-6368) 0000000. 
Operator, Organizational, Direct Support, and General 

Support Maintenance Manual Including Repair Parts and 

Special Tools, Digital Readout Electronic Counter 


PIS TP cess eee intra cara earn ta ada dah otraad ainda necteda san Ualawietnioeta 


Organizational, Direct Support, General Support, and 

Depot Maintenance Manual Digital Readout Electronic 

Counter, AN/USM-207 (NSN 6625-00-91 1-6368) 00... 
Operator, Organizational, Direct Support, and General 

Support Maintenance Manual Voltmeter Electronic, 

MIE-GUR/U (NSN. "6625-00-420-9954) si sitnaniiranitiphenedsiniavantinrabbananutataniaanancn aia 
Operator’s, Organizational, Direct Support, and General 

Support Maintenance Manual for Maintenance Kits, 

Electronic Equipment, MK-1978/VRC and MK-1978A/VRC 

(NSN 625-0107 5-5699) i urhinternirgcdrntavemmnunideinielrdndakhedriteier teenbueindedsstebansen 
Operator’s Manual, Radio Test Set AN/GRM-114A 

(NSN 6625-01-071-289 7). iccscd yess cabana PE Reiawensmunsieninn wn 
Maintenance Management Update.............. 00 cece eee eee 
Administrative Storage of Equipment............ 00.00 eee 
Procedures for Destruction of Electronics Materiel to 


Prevent Enemy Use (Electronics Command) ...............000e eee ee eee 
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TM _ 11-5965-280-15 


TM 11-6625-200-15 


TM 11-6625-255-14 


TM 11-6625-586-12 


TM 11-6625-683-15 


TM 11-6625-700-10 


TM 11-6625-700-14-1 


TM 11-6625-700-25 


TM 11-6625-2745-14 


TM 11-6625-2971-14*P 


TM 11-6625-3016-10-1 


DA Pam 738-750 
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APPENDIX B 
EXPENDABLE SUPPLIES AND MATERIALS LIST 
B-1. SCOPE. 


This appendix lists expendable supplies and materials you will need to maintain the R-442(*)/VRC. 
These items are authorized to you by CTA 50-970, Expendable Items (except Medical, Class V, Repair 
Parts, and Heraldic Items). 


B-2. EXPLANATION OF COLUMNS. 


a. Column (1), Item Number. This number is assigned to the entry in the listing and is refer- 
enced in the narrative instructions to identify the material (for example, “Use cleaning compound, 
item 6,Lappendix B}’). 


b. Column (2), Level. This column identifies the lowest level of maintenance that requires the 
listed item. 


F - Direct Support Maintenance 
H - General Support Maintenance 


c. Column (3), National Stock Number. This is the National stock number assigned to the item; 
use it to request or requisition the item. 


d. Column (4), Description. Indicates the Federal item name and, if required, a description to 
identify the item. The last line for each item indicates the Federal Supply Code for Manufacturer 
(FSCM) in parentheses followed by the part number. 


e. Column (5), Unit of Measure (U/M). Indicates the measure used in performing the actual 
maintenance function. This measure is expressed by a two-character alphabetical abbreviation (eg, 
ea. in., pr). If the unit of measure differs from the unit of issue, requisition the lowest unit of issue 
that will satisfy your requirements. 
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(1) 
ITEM 
NUMBER 


B-2 


EXPENDABLE SUPPLIES AND MATERIALS LIST 


(3) (4) 
NATIONAL STOCK 
NUMBER DESCRIPTION 


9105-00-293-4208 Silicone Insulating Compound 
(MIL-S-86660) (DC-4 or equal) 


5905-00-293-4208 Wire, Nonelectrical (Safety Wire) 


5970-00-816-6056 Insulation Tape, Electrical, 
Plastic 


7510-00-290-8036 Pressure Sensitive Tape, Filament 
Reinforced 


6850-00-105-3084 Cleaning Compound, Freon TF 
(Trichlorotrifluoroethane) 


6850-00-984-5853 Cleaning Compound, Freon PCA 
(Trichlorotrifluoroethane) 


8040-00-843-0802 Adhesive/Sealer Silicon 


(60) 


tube 
(3 02) 
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APPENDIX C 
MANUFACTURED/FABRICATED ITEMS 
C-1. INTRODUCTION. 


This appendix includes instructions for making items authorized to be manufactured or fabricated at 
the direct support level. 


C-2. FABRICATED SMC TO BNC CABLE. 


A fabricated SMC connector to BNC male connector is required to perform the troubleshooting in 
section Il, charts 4-x and 4-x. It is used to connect the AN/GRM-114A to various SMC jacks 
on the R-442(*)/VRC. 


Parts needed: 


BNC Connector UG-88 C/U 
Cable RG174 C/U 
SMC Connector, Female, Slip-On 


SMC SLIP-ON 


FEMALE CONNECTOR RG-174 C/U 


CABLE, 3’ LONG 


BNC UG-88 C/U 
CONNECTOR (AMPHENOL 
NO. 69475 OR EQUIVALENT) 


FABRICATED SMC 
TO BNC CABLE EL4GQ226 


Connect parts as shown in the following diagram. 


C-1/(C-2 blank) 
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APPENDIX D 
MAINTENANCE INFORMATION INDEX 


References are indexed by paragraph number unless otherwise indicated. 


ASSEMBLY/ 
MODULE 
COMPONENT/ ILLUSTRATION TROUBLESHOOT REPAiR/ 
PART OR SCHEMATIC TEST (BY CHART NUMBER ALINE REPLACE 
A100 (Front Panel 2-8 
Assy) 
CB101 2-13 2-13 
Dial Glass 6-4 6-4 
and Gasket 
J103, J104 2-17 2-17 
MP101 (Gear 6-3 6-3 
Train) 
R101 2-15 2-15 
$101 2-16 2-16 
$102 2-14 2-14 
A1000 (Vhf Tuner 3-2, 4-2, 5-2 3-7, 4-3, 5-7 3-18, 4-17, 2-9 
Assy) 5-18 
A1100 thru A1500 2-10 2-10 
A1600 2-11 2-11 
VR1001 6-5 6-5 
A2000 (Crystal 2-12 3-15, 4-15, 3-8, 4-4, 5-8 1-15, 4-15, 2-12 
Switch Assy) 5-15 5-15 
Y2100 6-6 6-6 
Y2200 6-6 6-6 
A3000 (CRS [FO-5, 2-18 3-15, 4-15, 3-8, 4-4, 5-8 <1-15, 4-15, 2-18 
Assembly) 5-15 5-15 
A4000 (If Am- [FO-6), 2-19 3-10, 4-10, 3-6, 3-9, 4-2, 2-19 
plifier Assy) 5-10 4-10, 5-6, 5-9 
A4100 thru 3-19, 3-21, 
A4300 4-18, 4-20, 


5-19 ,5-21 
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MAINTENANCE INFORMATION INDEX (CONT) 


ASSEMBLY/ 
MODULE 
COMPONENT/ | ILLUSTRATION 
PART OR SCHEMATIC 
A5000 (Audio and [FO-8, 2-20 
Squelch Assy) 
A5100 thru 
A5300 
Cover, Bottom 2-7 
Cover, Top 2-7 
CRS Mechanical 6-7 
Adjustment 


D-2 


TROUBLESHOOT 
TEST _|(BY CHART NUMBER)] = ALINE 
3-4, 3-5, 3-6, 3-3 3-5, 3-10, 
3-8, 4-4, 4-5, 4-5, 4-6, 4-9, 
4-6, 4-8, 5-4, 5-3, 5-5, 5-10 
5-5, 5-6, 5-8 
3-23, 3-25, 
9-97, 4-22, 
4-24, 4-26, 
5-23, 5-25, 
5-27 


REPAIR/ 
REPLACE 


2-20 


2-7 
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GLOSSARY 

Section | ABBREVIATIONS 
afc automatic frequency control 
CRS Crystal Reference System 
ant cent antenna _ control 
demod demodulation 
kHz (kc) kilohertz (kilocycles) 
MHz (mc) megahertz (megacycles) 
OSC oscillator 
pot potentiometer 


Section Il DEFINITION OF UNUSUAL TERMS 
Attenuate. To reduce signal strength. 


Automatic frequency control (aft). A system that produces an error voltage which is proportional to 
the amount of oscillator drift. The error voltage corrects this drift. 


Limiting. Clipping those portions of a wave that exceed a specific amplitude. 
Muting. Reducing speaker output to prevent acoustical feedback. 
Sniffer. A small antenna uSed as a probe to detect radiated signals. 


Squelch. To quiet a receiver by cutting off its output when no signal is being received. 


Glossary 1/(Glossary 2 blank) 
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USING test Cable: NO« 1) ANG: MME iiiiissgetnitiontinevduntiinweiihcitiniin’ ttiaduipineNintthin uiaateuntaenniaenettinriiutisn iii edi 9-98 
V 
VOLUME control R101 Veplacernent ss «gece Seo 42 bce siushucnesudssvenousa luleenickousceontvecatanivensiéssuidunrvasenenvawineas [2-26 
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Index 6 


| RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


CHMETHING WRC wr tis PosticaTion? 


FROM. (PRINT YOUR UNIT'S COMPLETE ADDRESS) 


; cer ene Commander 
THEN... JOT DOWN THE 
oO 
DOPE ABOUT IT ON THIS prone o eG Ge ae ee : 


FORM, CAREFULLY TEAR IT Stateside, N.J. 07703 
d 


OUT, FOLD IT AND DROP IT 


IN THE MAIL. DATE SENT = 
10 July 1975 


1 [PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE 
| TM 11-5840-340-12 23 Jan 74 Radar Set AN/PRC-76 
| THIS SPACE TELL WHAT IS WRO 
PAGE pana. | Ficune | tase | AND WHAT SHOULD BE DONE ABOU 
| NO GRAPH NO NO 
| 2-25 12-28 Recommend that the installation antenna alignment 
procedure be changed oe to specify a 2° IFF 
| antenna lag rather than 1° 
| REASON: Experience has shown that wi only a 1° lag, 
the antenna servo system is too sensitive to wind 
| gusting in excess of 25 kno¥s, and has a tendency to 
. rapidly accelerate and dec as it hunts, causing 
s strain to the drive train. ing is minimized by 
és adjusting the lag to 2° without degradation of 
x operation. 
, § 5-10 [3-3 3-1 Item 5, Function columy. Change ''2 db" to '3db."' 
‘ REASON: Th@Xadjustment procedure for the TRANS POWER 
= FAULT in alls for a 3 db (500 watts) adjust- 
| ment to li e TRANS POWER FAULT indicator. 
| 5-6 |5-8 Add new step f.1 to read, ''Replace cover plate removed 
| step e.1l, above." 
| REASON: To replace the cover plate. 
| FO3 ZN Zone C 3. On J1-2, change "+24 VDC to "+5 VDC." 
LAN 
| ~~ REASON: This is the output line of the 5 VDC power 
supply. +24 VDC is the input voltage. 
( 


PRINTED NAME, GRADE OR TITLE. AND TELEPHONE NUMBER 


SSG I. M. DeSpiritof 999-1776 


DA FORM | 2028-2 PREVIOUS EDITIONS _IF YOUR OUTFIT WANTS T6 KNOW ABBUT YOUR 
ees ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS 


AND GIVE !T TO YOUR HEADQUARTERS 


FILL IN YOUR 
UNIT'S AODRESS 


DEPARTMENT OF THE ARMY 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


REVERSE OF DA FORM 2028-2 


em eee ees wee ee cee ee eee eee ee ee eee ieee ise eee ees eee ee 


FOLO BACK 
POSTAGE AND FEES PAID 
OEPARTMENT OF THE ARMY 
DOD 314 
Commander 


US Army Communications-Electronics 
Command and Fort Monmouth 

ATTN: DRSEL-ME-MP 

Fort Monmouth, N.d. 07703 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


SOMETHING WRONG wen ts euscication? 


FROM: (PRINT YOUR UNIT’S COMPLETE ADDRESS) 


DATE SENT 


PUBLICATION DATE | PUBLICATION TITLE 
16 Apr 84 


IN THIS SPACE TELL WHAT IS WRONG 


PAGE | PARA- JT FIGURE | TABLE | AND WHAT SHOULD BE DONE ABOUT IT: 
NO GRAPH NO NO 


THEN. . JOT DOWN THE 
DOPE ABOUT IT ON THIS 
FORM. CAREFULLY TEAR IT 
OUT, FOLD IT AND DROP IT 
IN THE MAIL’ 


PUBLICATION NUMBER 
TM 11-5820-401-34-3/0967-LP-432-3060 


Radio Sets, AN/VRC-12 See Receivers, 


PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBERE SIGN HERE 


FORM PRE VIOUS EDITIONS PS --1F YOUR OUTFIT WANTS TO KNOW ABOUT YOUR 
DA siot's 2028-2 ARE OBSOLETE: RECOMMENDATION MAKE A CARBON COPY OF THIS 


AND GIVE IT TO YOUR HEADQUARTERS 


REVERSE OF DA FORM 2028-2 


FILL IN YOUR 
UNIT'S ADORESS 
FOLD BACK 
POSTAGE AND FEES PAID 
DEPARTMENT OF THE ARMY 
DOD 314 
OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 
Commander 


US Army Communications-Electronics 
Command and Fort Monmouth 

ATTN: DRSEL-ME-MP 

Fort Monmouth, N.d. 07703 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


SOMETHING WRONG wrrn ths eusrication? 


FROM: (PRINT YOUR UNIT’S COMPLETE ADDRESS) 


DATE SENT 


PUBLICATION DATE PUBLICATION TITLE 
16 Apr 84 Radio Sets, AN/VR 
Radjo R-442/VRC 3 

IN THIS SPACE TELL WHAT IS WRONG 
AND WHAT SHOULD BE DONE ABOUT IT: 


THEN. . JOT DOWN THE 
DOPE ABOUT IT ON THIS 

FORM. CAREFULLY TEAR IT 
OUT. FOLD IT AND DROP IT 
IN THE MAIL’ 


PUBLICATION NUMBER 
TM 11-5820-401-34-3/0967-LP-43 2-3060 


BE EXACT... PIN-POINT WHERE IT IS 


FIGURE 
NO 


L 


PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER 


DA ; FORM 2028-2 PRE VIOUS EDITIONS PS--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR 


79 
JUL ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS 


ANO GIVE IT TO YOUR HEADQUARTERS 


FILL IN YOUR 
UNIT'S ADORESS 


DEPARTMENT OF THE ARMY 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


REVERSE OF DA FORM 2028-2 


FOLD BACK 
POSTAGE AND FEES PAID 
DEPARTMENT OF THE ARMY 
DOD 314 
Commander 


US Army Communications-Electronics 
Command arid Fort Monmouth 

ATTN: DRSEL-ME-MP 

Fort Monmouth, N.d. 07703 
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


SOMETHING WROMG wren tHs pusrication? 


FROM: (PRINT YOUR UNIT’S COMPLETE ADDRESS) 


THEN. . JOT DOWN THE 
DOPE ABOUT IT ON THIS 
FORM, CAREFULLY TEAR IT 


OUT. FOLD IT AND DROP IT 


PUBLICATION DATE PUBLICATION TITLE 
Radio Sets, AN/VRC-12 Series; Receivers, 


e 
q ADC N= i 


IN THIS SPACE TELL WHAT IS W 
AND WHAT SHOULD BE DONE ABOUT IT: 


FIGURE 
NO 


PUBLICATION NUMBER 
TM 11-5820-401-34.3/0967-LP-432-3060 | 16 Apr 84 


PRINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER 


PRE VIOUS EDITIONS PS --IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR 


DA 1 ane 2028-2 ARE OBSOLET 
LETE. RECOMMENDATION MAKE A CARBON COPY OF THIS 
ANO GIVE IT TO YOUR HEADQUARTERS 


TM 11-5820-401-34-3/0967-LP-432-3060 


FILL IN YOUR 
UNIT’S AOORESS 


DEPARTMENT OF THE ARMY 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


REVERSE OF DA FORM 2028-2 


FOLD BACK 
POSTAGE AND FEE 
DEPARTMENT OF TH 
DOD 314 
Commander 


US Army Communications-Electronics 
Command and Fort Monmouth 

ATTN: DRSEL-ME-MP 

Fort Monmouth, N.J. 07703 


aN G31.V80443d ONO Yval 
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TM 11-5820-401-34-3/0967-LP-432-3060 


THE METRIC SYSTEM AND EQUIVALENTS 


LINEAR MEASURE 

1 Centimeter=10 Millimeters =0.01 Meters=0.3937 Inches 
1 Meter= 100 Centimeters =1000 Millimeters=39.37 Inches 
1 Kilomter=1000 Meters=0.621 Miles 

HEIGHTS 

1 Gram=0.001 Kilograms=1000 Milligrams=0.035 Ounces 
1 Kilogram=1000 Grams=2.2 Lb 

1 Metric Ton=1000 Kilograms=1 Megagram=1.1 Short Tons 
LIQUID MEASURE 


1 Milliliter=0.001 Liters=0.0338 Fluid Ounces 
1 Liter=1000 Milliliters=33.82 Fluid Ounces 


SQUARE MEASURE 


1 Sq Centimeter=100 Sq Millimeters=0.155 Sq Inches 


1 Sq Meter=l0,000 Sq Centimters=10.76 Sq Feet 


1 Sq Kilometer=1,000,000 Sq Meters=0.0386 Sq Miles 


CUBIC MEASURE 


1 Cu Centimeter=1000 Cu Millimeters=0.06 Cu 
1 Cu Meter=1,000,000 Cu Centimeters=35.31 Cu Feet 


TEMPERATURE 


59 (°F - 32) 


= °C 
212° Fahrenheit is equivalent to 100° Celsius 
90° Fahrenheit is equivalent to 32.2° Celsius 


32° Fahrenheit is equivalent to 0° Celsius 


95 C° +32=F° 


APPROXI MATE CONVERS! ON__FACTORS 


TO CHANGE 


Square Inches . 

Square Feet . 

Square Yards. 

Square Miles. 

Acres. 

Cubic Feet. 

Cubic Yards . 

Fluid Ounces. 

Pints. 

Quarts. 

Gallons. 

Ounces. 

Pounds. 

Short Tons. 

Pound-Feet. eh Sk AS os 
Pounds per Square Inch. . . 
Miles per Gallon. i at ae 
Miles Per Hour ......... 


TO CHANGE 


Centimeters 

Meters. 

Meters. 

Kilometers. ae 
Square Centimeters. 
Square Meters . 
Square Meters . 
Square Kilometers : 
Square Hectometers. .... . 
Cubic Meters .......... 
Cubic Meters .......... 
Milliliters nae 

Liters. 

Liters. 

Liters. 

Grams, 

Kilograms. 

Metric Tons . 
Newton-Meters 
Kilopascals 2 
Kilometers per Liter. . 
Kilometers per Hour . 


T0 


Centimeters. 

Meters. 

Meters. 

Kilometers d 
Square Centimeters 
Square Meters. 
Square Meters. 
Square Kilometers. 
Square Hectometers 
Cubic Meters 

Cubic Meters 
Milliliters. 

Liters. 

Liters. 

Liters. 

Grams.. 

Kilograms. 

Metric Tons. 
Newton-Meters. 
Kilopascals. os 
Kilometers per Liter 
Kilometers per Hour. 


TO 


Inches. 

Feet. 

Yards. 

Miles. 28 
Square Inches. 
Square Feet. 


Square Yards 


Square Miles , 


. Acres. 


Cubic Feet 
Cubic Yards. 
Fluid Ounces 
Pints. 

Quarts. 
Gallons. 
Ounces. 
Pounds. 
Short Tons 
Pound-Feet 


Pounds per Square Inch... 


Miles per Gallon 


Miles per Hour 


MULTIPLY BY 


2.540 
0.305 
0.914 

. 1.609 
6.451 
0.093 
0.836 
2.590 
0.405 
0.028 

. 0.765 

29.573 
0.473 
0.946 

. 3.785 

28.349 
0.454 
0.907 
1.356 
6.895 


0.425 
1.609 


MULTIPLY BY 


0.394 
3.280 
1.094 
0.621 
. 0.155 
10.764 
1.196 
0.386 
2.471 
35.315 
1.308 
0.034 
2.113 
. 1.057 
, 0.264 
. 0.035 
2.205 
1.102 
0.738 
0.145 
. 2.354 
0.621 
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Inches 


(FOR REFERENCE ONT.Y) 


By Order of the Secretaries of the Army and the Navy: 


JOHN A. WICKHAM JR. 
General, United States Army 
Official: Chief of Staff 


ROBERT M. JOYCE 
Major General, United States Army 
The Adjutant General 
G. B. SCHICK, JR. 
Rear Admiral, United States Navy 
Commander, Naval Electronic 
Systems Command 


DISTRIBUTION: 
To be distributed in accordance with DA Form 12-51 requirements 
for AN/VRC-12 and RT-442/VRC. 


*U.S. GOVERNMENT PRINTING OFFICE: 1984-720-030/10038 (2-11) 


TABLE 2 


1ST 
SIGNIFICANT FIG. 


SIGNIFICANT FIG. Se 


COLOR CODING FOR TUBULAR ENCAPSULATED R.F. CHOKES. 


MIL SPEC IDENT 
ISELVER} 


CAPACITORS, FIXED, VARIOUS-DIELECTRICS, STYLES CM, CN, CY, AND CB. 
ch CN 


MIL SPEC IDENT 
{SIL VER) 


MIL IDENTIFIER (BLACK DOT) 
1ST SIGNIFICANT FIGURE 


MIL IDENTIFIER (SILVER DOT) 
18T SIGNIFICANT FIGURE 


SIGNIFICANT FiG — 2ND SIGNIFIGANT FIGURE 2ND SIGNIFICANT FIGURE 
2ND SIGNIFICANT FIG. 2ND St NTE 2ND SIGNIFICANT FIG. SIGNI. INDUCTANCE 
MULTIPLIER SSRIEICANTENG ‘ FICANT TOLERANCE 1ST FIG. (GRAY) 18T FIG. (ORANGE) 
MULTIPLIER MULTIPLIER colon | FIGURE | mt PERCENT! - 
TOLERANCE GURI ULTIPLIER (PERCENT) FRONT 
FAILURE-RATE LEVEL FESR ERASE tai Pee ASOLD! 2ND FIG. (ORANGE) MULTIPLEXER 
: TERMINAL 
{ESTABLISHED RELIABILITY ae ND PVA SREDY MULT {BROWN} CAPACITANCE TOLERANCE 
TOLE 
COLOR-CODE MARKING FOR FILM- RED Wz a z RANCE (SILVER! TOLERANCE {GGLD} CHARACTERISTIC 
IR CODE MARKING FOR COMPOSITION TYPE RESISTORS. RS. 
cece ! SST YES ESIETO ORANGE 3 1,000 3 (A) B.2UH 210% (B} 220 UH =6% DE WORKING MOLTAGE 
OPERATING TEMPERATURE MULTIPLIER 
ELLOW s VIBRATION GRADE 
TABLE 1 GREEN G CAPACITANCE TOLERANCE 
COLOR CODING FOR TUBULAR ENCAPSULATED AF. CHOKES. AT A, AN EXAMPLE OF 
COLOR CODE FOR COMPOSITION TYPE AND FILM TYPE RESISTORS. BLUE & THE CODING FOR AN @.2UH CHOKE IS GIVEN, AT 8, THE COLOR BANDS FOR A 330 UH CHARACTERISTIC 
VIOLET 7 INDUCTOR ARE ILLUSTRATED. EAR 
DA BAND B BAND C BAND BAND E ; 4 
Ban GRAY. 8 MICA - DIELECTRIC PAPER-DIELECTRIC 
FIRST SECOND RESISTANCE FAILURE WHITE 9 
SIGNIFIGANT SIGNIFICANT TOLERANCE aes ATE nia NONE 20 
COLOR FIGURE COLOR FIGURE COLOR | MULTIPLIER} COLOR | (PERGENT) | COL . SILVER 10 TEMPERATURE COEFFICIENT cy cB 
9 BLACK.. 9 BLACK, 1 BROWN ....|M=1.9 DECIMAL POINT 1ST SIGNI IGANT FIGURE r MIL IDENTIFIER (BLACK DOT} 
1 BROWN . 1 BROWN 16 2ND SIGNIFICANT FIGURE ‘1ST SIGNIFICANT FIGURE MIL IDENTIFIER (BLACK DOT! 
2 RED... 2 RED... 100 MULTIPLIER 2ND SIGNIFICANT FIGURE ! y 
3 ORANG 3 ORANGE... 1,000 siccae Sais: MULTIPLIER 1S THE FACTOR BY WHICH THE TWO COLOR CAPACITANCE TOLERANCE 1ST SIGNIFICANT FIGURE 
4 YELLOW 4 YELLOW...) 10,000 | SILVER ... |210 (COMP. - - FIGUAES ARE MULTIPLIED TO OBTAIN THE INDUCTANCE ott t tt INGICATOR 2ND SIGNIFI fe 
ERABLE VALUE OF THE CHOKE COIL. WAY Ay METHOD A s ICANT FIGURE 
5 GREEN. 5 GREEN.....} 100,000 Yi ie YA yy MULTIPLIER 
8 BLUE... 8 BLUE ...... 1,000,000 22 {NOT AP. HAVA VAWA UA MULTIPLIER 
7 PURPLE. ? PLICABLE TO MIL IDENTIFIER CAPACITANCE TOLERANCE CAPACITANCE TOLERANCE 
(VIOLET! See ROT 8. COLOR CODE MARKING FOR M!LITAAY STANDARD INDUCTORS. (BLACK DOT) OPERATING TEMPERATURE RANGE CHARACTERISTIC 
8 GRAY.. 8 SILVER .... 
Te. ® GOLD AXIAL LEAD INDICATOR 
9 WH METHOD B 


BAND A — THE FIRST SIGNIFICANT FIGURE OF THE RESISTANCE VALUE (BANDS A THRU D SHALL BE OF EQUAL WIDTH), EXAMPLES OF COLOR CODING 
BAND B — THE SECON! IFIGANT FIGURE OF THE RESISTANCE VALUE, 
OND SIGN IGUR RES ALU fA (een) 
BAND C.— THE MULTIPLIER (THE MULTIPLIER IS THE FACTOR BY WHICH THE TWO SIGNIFICANT FIGURES ARE MULTI- 
PLIED TO YIELD THE NOMINAL VALUE.) AB ¢ Ore 
a as < 
BAND D ~ THE RESISTANCE TOLERANCE, Ee HollS, FE 
BAND & — WHEN USED ON COMPOSITION RESISTORS, BAND E INDICATES ESTABLISHED RELIABILITY FAILURE-RATE ES ale 
LEVEL (PERCENT FAILURE PER 1,000 HOURS). ON FILM RESISTORS, THIS BAND SHALL BE APPROXIMATELY 
1% TIMES THE WIDTH OF OTHER BANDS, AND INDICATES TYPE OF TERMINAL. OO 8 ez 
= 4 
x 


RESISTANGES IDENTIFIED BY NUMBERS AND LETTERS (THESE ARE NOT COLOR CODED) 


NOMINAL RESISTANCE 3,900 OHMS 
RESISTANCE TOLERANCE +5% 
FAJLURE RATE LEVEL M 


NGMINAL RESISTANCE 1,400 OHMS: 
RESISTANCE TOLERANCE +10% 


SOME AESISTORS ARE IDENTIFIED GY THREE GR FOUR DIGIT ALPHANUMERIC DESIGNATORS. THE LETTER R 1S USED IN 
PLACE OF A DECIMAL POINT WHEN FRACTIONAL VALUES OF AN GHM ARE EXPRESSED, FOR EXAMPLE: 


2R7 = 2.7 OHMS 1ORO = 10.0 OHMS 


COMPOSITION-TYPE RESISTORS. 


FOR WIRE-WOUND-TYPE RESISTORS COLOR CODING 15 NOT USED, IDENTIFIGATION MARKING IS SPECIFIED IN EACH OF 
THE APPLICABLE SPECIFICATIONS, 


“IF BAND D I$ OMITTED, THE RESISTOR TOLERANCE |S 120% AND THE RESISTOR 15 NOT MIL-STD. 


TEMPERATURE COEFFICIENT 
IST SIGNIFICANT FIGURE 
2ND SIGNIFICANT FIGURE 
MULTIPLIER 


GLASS DIELECTRIG, GLASS CASE MIC, BUTTON TYPE 


ABC DYE CAPACITANCE TOLERANCE 
Fs 
2 TEMPERATURE COEFFICIENT 
z IST SIGNIFICANT FIGURE 
2ND SIGNIFICANT FIGURE 
mee FROME MULTIPLIER 
€ F  so.verasLe MIL IDENTIFIER 
(BLACK DOT} noe CAPACITANCE TOLERANCE 
MIL IDE A 
NOMINAL RESISTANCE 3,400 CHMS 
RESISTANCE TOLERANCE 45% (BLACK DOT) 
TERMINAL SOLERABLE sas FRONT 
FILM-TYPE RESISTORS REAR 
RADIAL LEAD DISK-TYPE 


&, COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS. 


TABLE 3 — FOR USE WITH STYLES CM, CN, CY ANC CB. 


TM 11-5820-401-34-3/0967-LP-452-3060 


2]. oc GPERATING 
CAPACITANCE TOLERANCE | CHARACTERISTIC| WORKING TEMP. VIBRATION 
VOLTAGE RANGE GRADE 
MULTIPLIER? cm] cn [ce cM cy, cM cM 
~BBY_t70°C | 1g — a5 He 
BLACK m3 
BROWN 1/4 10 
RED 2/2 100 WEB 5g TBC 
ORANGE 3|4 
7 7 
YELLOW a|4 WBE Tg S25" | 10 - 2,000 He 
GREEN 5 | 5 25% 
j+—______| 
Pause | 6 85 5 HBOS 
PURPLE 7/7 
(VIOLET) 
GRAY 
WHITE 
GOLD 
SILVER 210% | 210%) s10% 


TABLE 4 — TEMPERATURE COMPENSATING, STYLE CC. 


TEMPERATURE 
COEFFICIENT 


18T 
SIG 
Fia. 


24D 
SIG 
Fig, 


MULTIPLIER? 


CAPACITANCES 
OVER 10 UUF 


CAPACITANCE TOLERANCE 


CAPACITANCES: 
10 UUF OR LESS 


42,0 UUF 


MIL 
iD 


ORANGE 


20.25 UUF 


YELLOW 


GREEN 


25% 


20.5 UUF 


PURPLE 
{VIOLET} 


£1,0 WUF 


B01 


|. THE MULTIPLIER IS THE NUMBER BY WHICH THE 
TWO SIGNIFICANT (S1G) FIGURES ARE MULTI- 
PLIED TO OBTAIN THE CAPACITANCE IN MUP 


2. LETTERS INDICATE THE CHARACTERISTICS. 
DESIGNATED IN APPLICABLE SPECIFICATIONS: 
MIL—C—5, MIL—-C-25D, MiL-C-11272B, AND 
MiL—C—10850C RESPECTIVELY. 


wo 


. LETTERS INDICATE THE TEMPERATURE RANGE 
ANG VOLTAGE-TEMPERATURE LIMITS DESIG- 
NATED 5M MIL—C—-19015D, 


4. TEMPERATURE CGEFFICIENT IN PARTS PER 
MILLION PER DEGREE CENTIGRADE. 


* OPTIONAL CODING WHERE METALLIC PIGMENTS 
ARE UNCESIRABLE. 


ELaGoz27 
FO-1. Resistor, capacitor, and inductor color codes. 


FO-1 


TM 11-5820-401-34-3/0967-LP-452-3060 


NOTES: 
. THE SMALL NUMBER ON EACH WIRE (ADJACENT TO THE COMMON 
OR BASE LINE) CORRESPONOS TO THE LARGE NUMBER 
ADJACENT TO THE STATION TO WHICH THE WIRE RUNS. 


2.88 DENOTES TINNED, ANNEALED COPPER WIRING. 


. 831 DENOTES TINNED, ANNEALEO COPPER WIRING INSULATED 
WITH SLEEVING. 


4. PT DENOTES PIGTAIL LEAD. 
5S. PT! CENOTES PIGTAIL LEAD INSULATED WITH SLEEVING. 
6. C}— DENOTES SHIELDED CONNECTION, 


a 


Pee TTT 

IEE | 

| 
ae 


@ BLK 
IBLK “ST ak TT TY 
| (BLK OL aie AY 
+ 


v 


(v1001} 
WHT-GRN (BRN DOT} 
A1000 ELaco278 

FO-2. R-442(*)/VRC front panel assembly A100 wiring diagram. 


FO-2 


TM 11-5820-401-34-3/0967-LP-452-3060 


A 1000 VHF TUNER ASSY (NOTES 687) te ee ee ee ee ee ‘A 5000 AUDIO A SQUELCHASSY——S St ee oe ae ee oe 7 i ar: 
ANTI v1009 1 i005 W201/ W401 (BLU) bi] | P/O 
| 31001 = = VOLTAGE 
ANT < | piesa See | A 3000 CRYSTAL REFERENCE SYSTEM ASSY, | REGULATOR 
j1004 = p3ooz! y3002 , A 2100 VOLTAGE REGULATOR ASSY | 
| Pe sacks > 00 W202/W402(GRN) ds see ae | | pied pilin 202: 
*2 =) GC < ” 64. 2 
cai ' £1282 2888 noo! == 4 2000 XTAL SW ASSY (NOTE 7° | = | 3 
| | ~ ] Ww ++ et ? INTREL OSC J2002 | P2002 W203(BLK) P330! a J3301 n = S4 2 ; | { ie 1 
| aL ee 37.750 MHz) ag | © ee ea ° 0 8 0 © n z 
ps102 (AQ) | iL REF OSC » 00%, > IEDs Z i__ i W2C4(REO) Fps7oiy v3701, . a 8 30 Ss Oo | 5 
| (\/ 0S101 ---+ 23456 7-—-- | (5.60 OR on | ! a z 2 a + aq a2 | I 
: 5.65 MHz | = — Sbols = ! 
= (POWER) xl) x2 FE P2001! y2ool Sey = J3001 1 | 4 | 
= al Sl ao} Lele St IRv i evece 208 Ae eo ian a sips _ - - a - om | Way ! 
[ON RESET] AAs — 4 eee J | P3001 es gag PS5O0! Vv | en 234 7 
=e eo e ~--1 2.3.45 6 7 8910 II 12 13 1415 16 [7 18 19 20 2431 2928 21 25 32 23 33 26 22 27 3034 
Y 
cBiol = $103 SHORTING SW Reg a y500i ae = a om aes ee ei Hie 
a = om | ! a b ! 
(NOTE 5) 2 si As Ba : | NOTES: 
_ 1 — =] 
(CLOSES Piotr ! J20! a 65 
; BETWEEN [Pict a3 (N35 i. UNLESS OTHERWISE INDICATED, RESISTANCES ARE IN OHMS, 
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FO-3. R44-2(*)/VRC front panel and case assemblies, schematic diagram. 
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FO-4. VHF tuner assembly A1000, schematic diagram. 
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FO-5. Crystal reference system A3000, schematic diagram. 
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FO-6. IF amplifier assembly A4000, schematic diagram. 
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FO-7. IF amplifier assembly A4000A, silicon version, schematic diagram. 
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FO-8. Audio assembly A5000 and voltage regulator 
assembly A2100, silicon version, schematic diagram. 
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FO-9. Audio assembly A5000A, silicon version, and voltage regulator 
assembly A2100A, silicon version, schematic diagram. as 
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FO-10. Received signal path, simplified. 
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FO-11. Crystal reference system, simplified. 
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FO-12. A5000 audio and squelch assembly, simplified. 
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